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PREFACE. 



The principal object of this book is to assist the 
teacher in leading the pupil gradually and system- 
atically from the analysis of the simple to that of 
the complex problem, a peculiarity of this series 
which has received universal commendation. 

The distaste for the study of intellectual arith- 
metic, which is frequently found in schools, is chiefly 
due to the inability on the part of pupils to per- 
form, readily, mental calculations. To make them 
prompt, quick, and practical, numerous blackboard 
exercises and brief methods of combining numbers 
in the fundamental rules, fractions, and interest, are 
introduced. 

To more clearly unfold by mental exercises the 
principles of arithmetic, it is thought that the same 
formulas should be used both in mental and written, 
the same methods of analysis given, similar slate 
and blackboard exercises introduced, and the sub- 
jects presented in the same order, that the pupil 
may fuUj appreciate that mentaV au^ ^qfvXXjsci. ^sc^Sjql- 



IV PREFACE. 

metic are one and the same thing in fact and ex* 
pression. 

The exercises for general analysis are so arranged, 
tliat the simple precedes and illustrates the complex, 
and so comprehensive as to embrace every variety 
of language by which mathematical relations are 
expressed in problems. This is a now featire, which 
it is hoped, will give a stimulant to healthy men. 
tal activity. 

The author has endeavored to give a practical 
exposition of the Metric system of weights and 
measures. By retaining the names of such only of 
the denominations as. are necessary in the trans- 
action of business, ho . has simplified the cumbrous 
nomenclature which forms so great an obstacle to its 
general introduction. 

In view of the cordial reception which hag been 
accorded to the former numbers of the Natwrci Series 
by his fellow teachers and the friends of education 
generally, the author cannot forbear to hope that 
this eflEbrt may meet with a like kind and sympa- 
thetic response; and he, at the same time, would 
tender his sincere thanks for the assistance rendered 
by valuable suggestions and timely criticisms. 
JfBTF YoBK^ Jan., 1868. 



INTELLECTUAL ARITHMETIC. 



ADDITION, 



LESSON L 



BLACKBOARD EXEBCISBS. 



Modd Operations, 






Note. — ^The above black-board exercises are to be 
recited as follows : — 

Beginning at one, go round the circle five times, to 
the right and to the left alternately, naming the sum 
of the figure , at the centre and each successive figure 
on the circumference. 



90 
30 



80 
70 



10 
90 



60 
50 



60 
60 



40 
10 



30 
20 



20 

40 



10 
80 



Formula. — 3 tens and 9 tens are \% leivft \ VL \iSQs, ^^ ^«5^^ 
to. 120 nnitB. 
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1» Rule.* — !• Annex a a'pher to the sum of the 
lej^ hand column; thus: 12, 120; 15, 150; 16, 160; 
-11, 110; ike. 

SUGGESTIONS TO THE TEACHER. 

Preparation, f — Each pupil should write on his slate ten exer- 
cises like the model, and repeat mentally the sum of each example, 
(See Rule,) at least five times, commencing at the left and the right 
alternately. 

Recitation. — Exercise 1. Let the Teacher write on the black- 
board ten exercises like the model ; and the pupil should recite them 
in the same manner. (See Rule.) 

Mx, 2. Require the pupils, singly or together, to give the sum 
of each example as soon as it is pointed to by the Teacher ; thus : 
120, 160, 160, &c 

Ex. 8. Require the pupils, singly or in concert, to ^ve the sum 
instantly without the use of either slate or of blackboard. 

N. B. — Pupils should be required to commit thoroughly the above 
and eacl^f the following blackboard exercises before proceeding. 

^ PROBLEMS. 

Containmg hut one Elementary Question, 

Mary has 30 books, and Margaret has 40 ; how 
many have both ? 

Aeithmetioal Formula. — Jf Mary has 30 hooh and 
Margaret has 40, hoth have the sum of these numherSj which is 
70 hooks; hence hoth have 70 hooJcs. 

* Note. — The following rules for recitation are but brief directlone, In- 
tended to aid in qoiok and accurate addition. Tbe formulas need not be 
nsed after they are understood. 

t Note.— The following notoe in regard to recitation and study are in- 
teaded to be eaggeBtive only. The teacher should vary both according to 
citvanaetanoee. 
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1. If Susan has fifty apples and Jane 90 ; how 
many have both ? 

2. Eliza is 30 ye^-rs old and Laura is 60 ; what 
is the sum of their ages ? 

3. George placed 40 nuts in one pile and 90 in 
another ; how many nuts in both piles ? 

4. ^L man bought a cow for $30, and a horse for 
$90 ; what was the cost of both ? 

5. A lady paid 80 cents for silk, and 40 cents 
for ribbon ; how much did sh6 pay for both ? >^ 

6. Charles paid 30 cents for a slate and 80 cents 
for a book ; how much did he pay for both ? 

7. Hannah counted 30 apples in one basket, and 
50 in another ; liow many apples in both ? 

8. John is 40 years old, and Susan is 20 years 
older ; how old is Susan ? 

9. Little Peter is 10 years old, and his father is 
30 years older ; how old is his father ? 

10. Robert is 30 years older than John, and 
John is 20 ; how old is Robert ? 

Suggestions. — In addition to the above, each pupil may hand to 
the teacher in writing, one or more problems like the above, to be 
read to the class for solution. This will do much to break the 
routine into which classes in mental arithmetic are very apt to falL 

EXERCISES m ADDmON. 

What are the sums of the following series of numhers? 
1.— 3, 2, 4, 1, 4, 2, 4, 3, 2, 4, 3, 2, 0, 1, 2, 3, 4, 2, &c, 
2.-3, ], 3, 2, 4, 1, 3, 2, 4, 1,2, 3, 8, 1,4, 2, 1, 4, &c. 
3.-4, 1, 2, 3, 2, 4, 3, 2,1, 3, 4, 2, 2, 1, 3, 3, 4, 2, &C. 
4. — i, 2, 5, 3, 3, 2, 1, 1, 4, 2, 3, 0, 5, 3, 4, 4, 1, 2, &0. 
6.-5, 2, 3, 4, 2, 3, 4, 1, 6» 4, 4,'i, Q,^,'i.,\>^v^'»^'^- 
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STUDT.>-The pupil should add mentally as follows : 8, 5, 9, 10, 
14, 18, &c., alteroatiiig backward aud torward, until able to obtaia 
the same result yS^ve limes in succcssiou. 

Rbcitation. — Sx, 1. Require each pupQ in the class to read 
aloud one or all of these exercises in the same manner as thej are to 
be studied. 

Ux,^2. Require the pupils to add mentally, while the teacher 
dictates the numbers. Each scholar, after he has completed the ad- 
dition, may raise his right hand. Let the teacher then caU upon 
some pupil to give a result Those who have not the same answer, 
should keep tfaehr hands up, until a result like their own is given, &a 
Finally let the teacher give the correct answer. 



LESSON 11. 

BLACKBOARD EXERCISES. 

MODEL OPERATIONS. 

Bkottation. — (See Note to Lesson I.) 

87 35 40 68 90 67 80 04 
60 30 79 20 87 60 • 66 30 

14, 7 ; 147. 

Form * — 80 and 60 are 140; 140 and 7 are 147. 

2* Hule. — II. To the sum of the tens amiex the 
unit figure: thus ; 14, 7, 147 ; 11, 4, 114 ; 6, 6, 65 ; &c. 

Study and Recitation. — (See Notes to Lesson I.) 

PROBLEMS. 

1. Ellen has 80 cherries on one tree, and 86 on 
another ; how many cherries on both ? 
Form. — (See Lesson I.) 

W» — • ■ ■ II I ■ I 

ir, B. ^-'The /onaoiaa should be omitfeed as 0000 as the opention is under- 



INTELLECTUAL AEITHMETIO. 7 

2. George bought 5 booka for 90 cents, and a 
slate for 47 cents ; how much did both cost him ? 

3. If you give 80 cents for a pair of gloves, and 
86 cents for a neck-tie, how much will both cost ? 

4. A bookseller sold 5 arithmetics for 99 cents, 
and 2 readers for 50 cents ; how much did he receive 
for both ? 

5. For 7 sheep a farmer received $70, and for a 
cow $68 ; how much did he get for both ? 

6. A farmer sold 60 sheep, and kept 49; how 
many had he at first ? 

7. A farmer sold 80 bushels of oats, and had 85 
left ; how many bushels had he at first ? 

8. Charles is 43 years older than James; James 
is 20 years old ; how old is Charles ? 

9. John was 20 years older than Eichard ; Eich- 
ard died when he was 65 years old ; how old was 
John at that time ? 

10. A boy spent 90 cents, and had 88 cents left ; 
how many cents had he at first ? 

EXERCISES IN ADDmON. 

What 'are the sums of the following series of 
numbers? 

1.— 3, 4, 5, 6, 7, 1, 3, 4, 2, 5, 7, 1, 3, 4, 7, 5, &c. 
2.-2, 4, 6, 7, 5, 3, 2, 6, 5, 4, 2, 7, 1, 3, 6, 5, &c. 
3.-7, 5, 6, 4, 3, 1, 2, 3, 2, 4, 7, 3, 5, 4, 1, 3, &c. 
4.-5, 6, 5, 7, 5, 2, 3, 2, 1, 2, 3, 4, 7, 5, 6, 5, &c. 
6.-4, 3, 7, 6, 4, 2, 1, 4, 4, 7, 6, 3, 5, 4, 1, 2, &c. 
Study and RBorrATiON. — (See "Lfe^aowl. ^c\\;5^>^ 



8 



INTELLECTUAL ARITHMETIC. 



LESSON III. 



BLACKBOARD EXERCISES 






Recitation. — (See Lesson I. Note.) 



63 
72 

13, 5; 135. 



82 
73 



45 
74 



58 
71 



63 
76 



72 

77 



85 
73 



91 

78 



Form. — 70 and 60 are 130; 2 and 8 are 5 ; 130 and 6 are 



135. 



3. Hule, — in. To the sum of the tens annex the 
sum of the unUs: thus; 13, 5, 135; 10, 8, 108; 15, 
5, 155, &o. 

PROBLEMS. 

1. If I pay $19 for a saddle, and $30 fo;* a horse ; 
how much do I pay for both ? 

2. Andrew paid 36 cents for 8 quarts of nuts, 
and 83 cents for a loaf cake ; how much did both 
cost ? 

3. James sold 8 melons for 93 cents, and his 
brother Henry sold 11 melons for 25 cents more; 

Aow much did Henry receive for meloiiftl 
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4. Nine pens are worth 11 cents, and 20 are 
worth 56 cents, how much are all worth ? 

5. A farmer sold 2 pounds of butter for 93 cents, 
and 3 pounds for 94 cents ; how much did he get ? 

6. A man bought 25 pounds of cheese for $2 at 
one time ; and at another time 83 pounds for $12 ; 
how many pounds of cheese did he buy ? 

7. A miller sold 27 bushels of com, and had 42 
bushels left ; how many bushels had he at first ? 

8. Bought a carriage for 60 dollars, and a harness 
for 35 dollars ; how much did both cost ? 

EXERCISES m Addition. 

(1.) (2.) 

26+30= 56 41 + 07= 

41 + 67=108 34+46= 

34+41= 75 23+86= 

67+81=148 39+40= 

93+41=134 37+62= 

41+72=113 41 + 68= 

PbepahatioIt and Recitation. — Exercise. — 1. The above, and 
the foUowing exercises are to be copied and complied on slates or 
paper at the seats, (see Ex. 1,) and then read with the answers at 
recitation. 

Ex. 2. Let the class complete the exercises from the book, 
giving the answers aloud. 

Ex. 3. Let the class be thoroughly questioned, and let the 
answers be g!ven without the book. 

Ex, 4. Should the above and the following exercises be insuffi- 
cient to make the pupils skilful in combining numbers mentally, or 
at sight, let the teacher dictate combinationd, to be completed at the 
seats and recited in the usual manner. 



(3.) 


(4.) 


46 + 32 


34+82 


71 + 63 


67+83 


81 + 87 


94+62 


42+97 


33 + 86 


46+33 


41 + 72 


96+43 


41 + 67 
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LESSON lY. 

BLACKBOARD EXERCISES. 
J/i which the sums of the columns of units exceed nine. 

38 IS 34 35 36 37 38 39 

77 97 87 47 76 78 87 67 

r 

10, 15; 115. 

FoBM.— 70 and 30 are 100 ; 8 and 7 are 15 ; 100 and 15 
are 115. 

4. Rule. — TY. Write the sums of the tens and units 
separately/ y add the tens of each sum to the units of the 
preceding sum; thus: 10, 15 ; 1 (O+l) 5 ; 115 : 10, 
11 ; 1 (0+1) 1 ; 111 : 16, 10 ; 1 (6+1) ; 170, &c. 

Studt and Recitation. — (See Lesson I. Note.) 

FBOBLEKS. 

1. Charles has two notes due him, one for $4:8, 
and the other for $78 ; how much is due him in 
all? 

2. If I pay $57 for sugar, and $27 for salt ; how 
much do I pay for both % 

3. John gave 20 cents for 38 sheets of paper, 
and 94 cents for a slate ; how much did both cost ? 

4. A merchant paid $37 for some sugar, and 
$46 for some mo] asses ; how much did both cost ? 

5. There are 94 pens in one box, and 86 pens in 
another; how many have both? 
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6. A man rode 68 miles in the cars oir one day, 
and 59 miles the next ; how many miles did he 
travel in all ? 

7. Jane has. 13 pins in her cushion, and Mary; 
has 23 in hers ; how many pins in both cushions ? 

8. There are 2 bags of coffee in the closet, the 
first contaiij§ 26 pounds, the second, 18 pounds ; 
how many pounds in both bags ? 

EXERCISES. 



(1.) 


(2.) 


(3.) 


(4.) 


42+36= 


91+37 


64+87 


89+67 


41+37= 


-41 + 86 


38+64 


38+86 


86+43= 


98+86 


93 + 87 


97+95 


84+16= 


41 + 83 


44+87 


67+83 


37+42= 


72+46 


. 39+64 


67+37 


86+47= 


87+89 


59+78 


41+67 


Stcdt and 


Ekoitahon.— 


■See Lesson IIL 




> 


T,F,RRON Y. 





BLACKBOARD EXERGISHS. 
In which the sum of the tens does not exceed nine. 

MODEL OPEBATION. * 

828 861 939 581 631 701 838 931 
467 622 422 715 467 973 865 647 



12, 8, 16; 1295. 

FoBM. — 400 and 800 are 1200 ; 67 and 28 are 96 ; 1200 and 
95 are 1296. 

Illustration.— 12, 8,15 •, l^W. \^,^^\^\V:?\%\ 
14, 8, 3; 1483. 



i 
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413 


^349 


416 


841 


806 


836 


413 


672 


412 


672 


747 


433 


717 


672 



PROBLEMS. 

1. A man rode 45 miles on bne day, and 67 
liiles on another ; how many miles did he ride on 
both days ? 

2. A man sold 80 pounds of butter at one time, 
and 68 pounds at another time ; how many pounds 
did he sell in all ? ' 

3. A man paid 78 dollars for 9 calves, and 38 
dollars for 20 sheep ; how much did both cost ? 

4. Henry had 38 cents after he had given away 
^46 ; how many cents had he at first ? 

5. Andrew gave away 27 cents, and had 46 re- 
maining ; how many cents had he at first ? 

6. 20 oranges cost 76 cents ; 40 apples cost 87 
cents ; how much did both cost ? 

7. A farmer gave $109 for some sheep, and $56 
for a cow ; how much did he give for both ? 

8. A lady paid $220 for a carpet, and $620 ifor 
other furniture ; how much did she pay out in all? 



LESSON YI. 



BLACKBOARD EXERCISES. 

Jn which the sum of the tens exceeds nine. 

896 .878 678 917 843 987 

474 434 483 627 496 382 

/4 7^^ 10; 1370. 
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FOBM. — 400+800=1200; 74+96=170; 1200+ 
170=1370. 

Rule. — Write the sums of tJie hundreds, tens, and 
units separately y add the tens of each sum to the units 
o/ the preceding sum/ thus: 12, 16, 10; 1 (2+1) 
(6+1) ; 1370. 

PS0BLEH8. 

1. How many are 10 + 1? 30+2? 50+3? 
70+7? 90+4? 20+6? 40+1? 60+9? 80+8? 
100+2? 

2. How many are 21+2? 41+2? «l+2? 
61 + 7? 81 + 9? 91 + 7? 11+9? 31 + 7? 71 + 5? 
101 + 6? 

3. How many are 22+6? 32+4? 12 + 5? 
42+3? 52+8? 62+3? 82+7? 72+5? 102+8? 
92+7? 

4. How many are 13+5? 23+7? 33+6? 
53 + 8? 43+4? 63 + 5? 73+4? 83 + 8? 103+7? 
93 + 6? 

5. How many are 24+8? 64+5? 84+12? 
14+8? 54+6? 74+8? 94+6? 34+3? 104+7? 
24+6? , 

6. How many are 35+4? 65+3? 85 + 7? 
95 + 10? 25+6? '854-4? 75+9? 45+3? 105 + 9? 

115 + 6? -. 

7. How many are 16 + 3? 36+9? 46+5? 

76+8? 86+4? 26 + 7? 96+10? 106 + 9? 116 + 8? 
16+5? 

8. How many are 27+8? 37+6? 47+4? 
97+3? 107+6? 127+10? 17-^8? 57+9 « ST+W 
77+3? 
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9. How many are 28 + 8? 58 + 9? 68+6? 
78 + 7? 98+9? 48 + 4? 38 + 3? 128 + 5? 68 + 7? 
88+8? 

10. How many are 19 + 6? 29 + 5? 39+4? 
59 + 7? 99 + 9? 89 + 3? 49 + 8? 59 + 8? 39 + 3? 

11. How ^any are 6, 8, and 3 ? 4, 8, and 9 ? 3, 
7, and 8? 5, 4, and 7? 9, 5, and 4? 6, 4, and 7? 
4, 3, and 10? 7, 8, and 2? 6, 5, and 4? 2, 8, 
and 9? 

12. How many are 3^ 7, and 12 ? 5, 9, and 7? 

6, 4, and 5? 12, 2, and 7? 4, 10, and 6 ? 8, 4, and 
6 ? 2, 8, and 4 ? 5, 8, and 11 ? 6, 9, and 3 ? 4, 2, 
and 7? 

13. How many are 5, 8, and 7 ? 6, 2, and 9 ? 3, 
4, and 10 ? 4, 7, and 8 ? 9, 6, and 3 ? 12, 3, and 5 ? 

7, 6, and 2? 4, 6, and 10? 5, 8, and 6 ? 9, 2, and 9? 

14. How many are 6, 3, and 10 ? 5, 8, and 7 ? 
3, 12, and 9 ? 4, 1 0, and 8 ? 9, 6, and 2*? 4, 3, and 
8? 5, 7, and 8? 6, 8, and 9? 5, 4, and 7? 8, 10 
and 3 ? 

15. How many are 9, 11 and 2 ? 6, 9, and 3 ? 4, 
3, and 7? 6, 8, and 7? 8,4, and 11? 14,3, and 
6? 15, 2, and 9 ? 12, 4, and 8- 10 3, and 7? 4, 6, 
and 5? 

1^. How many are 3, 4, and 16 ? 4, 6, and 5 ? 

6, 17, and 6 ? 4, 7, and 12 ? 4, 7, and 14 ? 9, 11, 
and 16 ? 

17. A man bought 6 apples at one time, 14 at 
another time, and 11 at another time ; how many 
did he buj in at! ? 
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• LESSON vn. 

BLAOEBOARD EXERCISES. 

* 

Containing the combination of more than two 

numbers. 







* 


MODEL OPERATION. 








27 


^ 


27 • 


56 41 86 


67 


68 


43 


36 


67 


86 


78 67 43 


83 • 


34 


26 


46 


83 


43 


37 r«7 78 


74 


67 


84 



FoBM.— 46 + 30=76; 76+6=82; 82+20=102; 102+7=109. 

&• Rule. — V. To the first numher add the tens 
and units of each number consecutively ; thus: 46, 76, 
82, 102, 109 ; 83, 143, 150, 200, 204, <0c. 



PROBLEMS. 

1. James gave 118 cents for a squiiTel, 282 cents 
for a cage, and 215 cents for nuts ; how much did 
he pay in all ? 

2. An orchard contains 15 cherry trees, 37 plum 
trees, and 45 apple trees; how many trees are in 
the orchard ? 

3. James is 19 years old, John 20, and Charles 
22 ; what is the sum of their ages ? 

4. A farmer bought a horse for 65 dollars, a sad- 
dle for 16 dollars, and a bridle for 9 dollars; what 
did he pay for all ? 

5. A ladj bought a piece oi to^e^ ^o^ V^ ^^\>L\a. 
. 2* 



^^ 
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paper of pins for 18 cents, and a pair of scissors for 
30 cents ; how much did she pay in all ? 

6. A farmer lias 15 sheep in one field, 25 in 
another, and 37 in his barn-yard ; how many has 
he in all ? 

7. A merchant buys 37 barrels of flour from one 
miller, 30 from another, and 27 from another ; how 
many barrels does he buy in all ? 

8. A farmer had a horse, for which he paid 36 
dollars, he sold it for 27 dollars more than he paid 
for it ; what did he receive for it ? 

9. How many are 7+16? 7+26? 7+4:6? 7+ 
86? 7+56? 7 + 96? 7+86? 7+76? 7+66? 

10. How many are 8 + 17? 8+37? 8 + 27? 8+ 
67? 8+47? 8 + 67? 8 + 97? 8 + 87? 8 + 77? 

11. How many are 9+18? 9+88? 9 + 28? 
9+58? 9 + 48? 9 + 68? 9 + 98? 9+78? 9 + 88? 

12. How many are 11+19? 11+29? 11 + 39? 
11+S9? 11+49? 11 + 99? 11 + 89? 11 + 69? 

13. How many are 12 + 29? 12+19? 22+491 
32 + 69? 42 + 39? 62+89? 72+79? 92 + 69? 

14. How many are 13 + 69? 14+51? 26 + 62? 
36 + 23? 83 + 31? 73 + 14? 43 + 33? 93+46? 63+ 
73? &3 + 83? 

15. How many are 78 + 62? 47+63? 89 + 76? 
34+67? 89 + 37? 68 + 78? 34+67? 25 + 67? 89+ 
67? 34 + 68? 

16. How many are 46 + 37? 67+83? 60+32? 
68 + 43? 76 + 86? 96 + 67? 34+67? 86+72? 17+ 

^9 f 34+67 i 
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17. How many are 34+67? 67+82? 46+32? 
21+67? 41 + 67? 78+36? 68+73? 46+86? 34+ 
66? 16+46? 

18. How many are 43+72? 67+83? 43+72? 
67+83? 86 + 83? 67+86? 34+86? 73+86? 96+ 
27? 34+67? 



(19.) 
64+43 
87+67 
?2+68 
17+68 
16+83 
91+67 



(20.) 
87 + 67 
43 + 89 
97+67 
38+89 
41 + 67 
49 + 83 



(21.) 
413+672 
837+867 
413+912 
671+837 
413+641 
916+678 



(22.) 
913+467 
389+413 
671 + 837 
419+672 
418+768 
491+372 



SUBTRACTION. 



130 
60 



LESSON vin. 

BLACKBOARD EXEBOISBS. 



Modd Operation. 



130 
60 



140 
80 



.10 
30 



60 
60 



90 
40 



80 

70 



110 
30 



100 
80 



FoRHULA. — 6 tens from IS tens leave 7 tens ; 7 tens are 
equal to 70 ivjits. 

S, Sule* — ^- Annex a cipher to the difference of 
<A« tens; thus: 7, 70; 8, 80 ; &, %^\ ^- 
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Studt. — The pupil should write on his slate ten exercises like 
the model, and mentally repeat the difference of each example (see 
Rule) at least five times, commencing at the right and left alternately. 

RECiTATioN.-^^xerm« 1. Let the Teacher write on the black- 
board ten exercises like the model, and the pupils recite (see Rule) in 
the usual manner. 

JEk. 2. Require the pupils, singly, or in concert, to give the differ- 
ence of each example instantly, when pointed to by the teacher; 
thus: 70, 80, 60, &c. 

£!z. 8. Require the pupils, singly or in concert, to give the differ- 
ence instantly without using either slate or blackboard. 

£xt 4. Let the Teacher question the class thoroughly. 

PROBLEMS 

• Conto/ining hut one Elementary Question. 

1. Charles had 60 apples, and he gave 40 to 
Henry ; how many had he left ? 

Abithmbtioal Fokmula. — ]f Charles had 60 apples^ and 
he game 40 to Henry ^ he had as many apples left as the differ^ 
ence between the numbers^ which is 20 ; Jienee he had 20 apples 
left. 

2. Henry had 50 nuts, and he gave them all 
away ; how many had he left. 

3. HarVfey had 80 cents, and he gave 30 to his 
sister ; how many had he left ? 

4. Susan solved 80 problems in one week, and 
20 problems the next; how many more problems 
did she solve in the first week than in the second ? 

5. Martha had 70 cents, and she paid 20 Cents 
for a slate ; how many cents had she left ? 

6. James is 80 years old^ and his son is 30 ; how 
^aci older is cTames than his Bon. 
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7. One bag contains 80 pounds of wheat, another 
contains 60 pounds ; how much more does one bag 
contain than the other ? 

8. There were 90 peach trees in an orchard ; 60 
of them were blown down m a storm ; how many 
were left standing ? 



^ LESSON IX. 

EXERCISE IN MENTAL SUBTRACTION. 

1. How much will be left of 100 after subtract- 
ing each of the following numbers : 2, 3, 4, 6, 0, 2, 
4, 3, 2,% 2, 3, 4, 5, 1,4, 2, 3, 4, 2, 1,4? 

2. How many are 100 less 2, 3, 4, 2, 5, 2, 3, 4, 

2, 3, 2, 2, 4, 5, 3, 4, 2, 4, 3, 2, 4, 2, 3, 2, 4, 2, 4, 3? 

3. 100 less 3, 5, 2, ?, 1, 3, 2, 5, 2, 4, 2, 3, 4, 2, 
8, 2, 4, 3 ? 

4. 100 less 4, 3, 2, 4, 5, 2, 4, 2, 3, 5, 2, 5, 2, 2, 
3,2,4,2,2,3? 

5. 100 less 3, 4, 2, 3, 4, 2, 2, 4, 3, 5, 4, 2, 3, 4, 2, 

3, 5, 2, 3 ? 

Study. — ^The pupil sfaoiild repeat the remainder aft^. each con- 
secutive 8ubtr|Ction; thus: (Exercise Ist) 100,98, 96, #1, 86, &c., 
at least five times, each time obtaining the same result. 

Regit ATioin.^ Exercise 1. Let each member of the class read 
from the book one or all of these exercises in the same manner as 
ihey are stadied. Accuracy and rapidity should be required. 

JEe, 2. Let the Teacher require tVie daaa \o TMJ«.<i >iXia ^xisj{v»*s^*»x 
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of each oonseouliTe number mentally, while he dictates H. After 
each pupil has done this, let him raise his right hand, then call on 
some one of the class to give the answer. Those who have the same 
answer, let their hands fall ; when the hands are all down, the 
Teacher may ^ye the correct answer. 



LESSON X. 

BLACKBOARD EXERCISES. 

In which ths unit figwre of the sfuhtrahend is less than 

that of the minuend. 

m ^ 

MODEL OPERATION. 

121 234 646 472 781 '697 &87 869 
30 72 41 10 90 64 80 20 



9, 1 ; 91 

Form.— 30 from 120 are 90; 90 and 1 are 91. 

Rule. — II, To the difference of the tens,, annex the 
difference of the unit fgures;, thus: 9,1; 91: 30, 6 j 
306,^ <&c. 

Study and Recitation. — (See Lesson IX.) 

PROFLEMS. 

1. There are 109 scholars in a school, and 81 
are girls ^ how many boys are there? 

2. A.¥arm is worth $896, and a hoi^e is worth 
$94 ; how much more is the farm wrorm than the 
house ? 

3. A boy had 348 cents, and he gave away 8i 
oftbem ; how many had he left ? 
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4. A has 60 sheep, worth $526 ; ten of them 
worth $81, died ; what was the value of the rest i 

5. A man traveled 890 miles ; on his return, 
he traveled the first day 60 miles ; how far had he 
yet to travel ? 

6. A drove of cattle is worth $940 ; a cow worth 
$50 is taken from it ; what is the value of the rest ? 

7. A drove of cattle is worth $864 ; an ox worth 
$72 is taken from it ; what is the value of the rest i 

8. A horse is worth $209 ; the wagon is worth 
$84 ; ,how much more is the horse worth than the 
wagon? 

MENTAL BXEBOISES. 
SruDT AND Reoitation. — See Lesson III, Note. 



LESSOIT XL 

BLACKBOARD EXEROISBS. 

Tn which the unit figure of the subtrahend exceeds the 

unit figure of the minuend. 

* 

MpDBL OPERATION. 

137 126 130 142 154 103 170 181 194 
39 39 31 36 37 34 31 34 36 

10,8; 98 • 

Form. — 9 £|>m 17 leaves 8 ; 30 from 120 leave 90 ; 8 and 

90 are 98.. 

7. Ride.— ni Diminish the difference of the tens 

by on£j and annex the unit figure : thus ; lo, 8 ; 98 : 

15, 8 ; 148 : 9, 7 ; 87 : dc 
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PBOBLEMS. 

1. Mary went shopping with 120 cents in her 
purse, and when she returned she had only 86 cents 
left ; how much did she spend? 

2. I sold a lot of wood for $180, and received in 
payment, cloth worth $79 ; how much was still due ? 

3. A man paid $130 to the merchant, and $60 
to the blacksmith ; how much more did he pay to 
one than the other ? 

4. A man traveled 194 miles on a journey ; while 
returning the first day he traveled 65 miles; how 
many miles had he yet to travel ? 

5. A cistern which holds 110 gallons, was full 
in the morning, but at night there were but 31 gal-. 
Ions ; lu)w many gallons had leaked out ? 

6. A farmer bought a carriage for $120, and a 
harness for $62 ; how much more did the carriage 
cost than the harness ? 

7. Two barrels of potatoes weigh 190 pounds; 
one of the barrels weighs 87 pounds ; what does the 
other weigh i 

8. Two bags of grain weigh 135 pounds, one of 
the bags weighs 78 pounds ; what does the other 

weigh? 

9. A cow and a horse are worth $137 ; the cow 

is worth $67 ; what is the horse worth ? t 

10. A man owed $172 ; he paid $86 j how much 
does he still owe ? 
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LESSON XII. 

BLACKBOARD EXERCISES. 

To find the difference between 100 and any number less than 
100 {whose unit place is occupied ly a significant figwe.) 

MODEL OFBRATION. 

100 100 100 100 100 100 100 100 100 
28 29 80 61 37 98 86 31 46 

S. Sule. — IV. Diminish the difference of the tens 
by one, and annex the unit figure; thus: 8, 2; 72: 8, 
1 ; 71, cfta 

PROBLEMS. 

1. There were 100 peach-trees in one orchard ; 
81 of them were blown down during a storm ; how 
many remained standing ? 

2. A butcher bought 100 sheep, and killed 37; 
how many were left alive ? 

3. A grocer had a tub of butter containing 100 
pounds; he sold 48 pounds to Mit Wilson; how 
much remained? 

4. Charles had 100 cents, and gave 97 cents for 
knife ; how much had he left ? 

5. A man had $100, and paid $84 for a yoke of 
oxen ; how much had he left ? 

6. A drover bought 100 sheep, and then sold 36 
of them ; how many had he left ? 

8 
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STTBTRAOnON. 




(1.) 


(2.) 


(3.) 


- (4.) 


300-46 


900-66 


60d 73 


500 67 


400-37 


500-28 


400-27 


300-49 


600-67 


600 73 


400-67 


400-89 


500 13 


800-93 


500 98 


500 23 


900-67 


600-23 


300 37 


600 83 


400-39 


^0-72 


400-48 


900 79 


(5.) 


(6.) 


(7.) 


(8.) 


400-87 


400-37 


900-37 


500-78 


600-19 


600-87 


400-67 


600-37 


600-87 


400-69 


800-23 


400-17 


600-24 


400-38 


. 900-67 


300-86 


300-78 


600-89 


500-89 


100-15 


600—88 


400-16 


300-73 


300-27 



LESSON xm. 

BLACKBOARD EXERCISES. 

MODEL OPERATION. 

341 443 544 645 346 467 948 64^ 
88 74 94 54 97 83 73 83 



212 + 41=253. 

FoBM. — 88 from 800 leave 212 ; 212 and 41 are 253. 

,9. Rule. — y* Take the subtrahend from the hun- 
dreds of the mirmend^ and to the remainder add tens 
and units of the minuend; thus, 212+41=253 ; 813 
-f 42=855, &C. 
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PBOBLEMS. 

1. Sold a quantity of wool for $379, and received 
in payment flour worth $97 ; how many dollars re- 
main due ? 

2. James has 128 marbles, and John has 67 ; 
how many more has James than John ? 

3. A man purchased a watch for $169, and paid 
$84 ; how much did he still owe ? ^ 

4. Michael had 284 cents, and lost 46; how 
many had he left ? 

5. A man sold 123 sheep from a flock consisting 
of 194 ; how many sheep remained. 

6. Mr. Blore bought a horse for $1S5, and sold 
it for $346 ; how much did he gain ? 

7. A merchant bought a quantity of goods for 
686 dollars, but as they were damaged he was 
obliged to sell them for 393 dollars ; how much did 
he lose ? 

8. From a vessel containing 217 gallons, 87 
gallons leaked out ; how much remained in it ? 

9. A merchant bought a quantity of silk for $87, 
and sold it for $155 ; how much did he gain by the 
bargain? 

10. Paid 212 dollars for a quantity of sugar, and 
41 dollars for some molasses ; how much more did 
the sugar cost than the molasses ? 

EXEBCISES. 

11. How many are 10 + 5+6— %—l-V^-^\'^-V 



26 INflLLECTUAL ABITHMBTIG. 

9-6+8+3-9+8-3-7+6 + 8-9+6+T--8+^ 
+ 9 + 8—3+8-6 + 6 + 8 + 6—8 + 9 + 64-3? 

12. How many are 13 + 5 + 3-6 + 8-3 + 6 + 8+ 
3-7—6 + 8 + 9 + 6-3 + 8+7—3 + 6 + 8-3 + 8+6 
8+6+9+3-2+8—3+6-8+3+7—8—6+8+6 
+ 3? 

13. How many are 4+7+8+9—3 + 6—8+8—3 
+4+8-3 + 7-6+7+8-3-8-7+6 + 7+8-6- 
8^7+3 + 6 + 8+3-7-6—8+7+6-2 + 7-2 + 7? 



LESSON XIY. 

BLACKBOARD EXERCISES. 

MODEL OPERATION. 

515 823 444 616 616 717 818 919 

66 73 74 96 83. 76 95 «9 

434+16=449 

FoEM.— 515-66=what ? 600-66=434; 434+16=449. 

PROBLEMS. 

Contmning not more tha/n two elementary questions, 

1. A man sold a cow for $20 and a calf for $12 ; 
he received in payment $19 ; how much was still 
due? 

ANALYSIS.* 

Analytical Steps. — 1. FiTid the amount for which he sold 
the cow and the calf, 

* NoTK FOB THS Teacheb.— Havo the formalas recited until the pnpils 
cjtn give them reacWy and accurately. N. B. The analytical steps shoald 
ff^utayibe dJaiinctly bta'.ud in every proV.em, 
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Abith. FoBM.—If he sold the cow for $20, and the calf for 
$12, he sold both for the sam of these quantities, which is 
$32. 

Anal. Step. — 2. Find the amount due, 

Abith. fobm. — If a man sold a cow and a calf for $32, and 
he received in payment $19 there most be dae the difference 
between these amounts, which is $13. 

Conclusion. — Therefore $13 were still due* 

2. A farmer bought a horse . for $87, and a 
wagon for $50 ; he exchanged both for 2 yoke of 
oxen worth $200 ; how much did he gain ? 

8. A man bought a yoke of oxen for $97 ; their 
keeping cost $13 ; he Bold them for $125 : did he 
gain or lose, and how much % 

4. A box of raisins was bought for $7, a firkin 
of butter for $28 ; both were sold for $40 : how 
much was gained ? 

5. A jeweler bought a watch for $86, a chain 
for $36 ; he sold both for $175 : how much did he 
gain by the bargain ? 

6. Henry and George started from the same 
place, and traveled in the same direction ; Henry 
traveled 160 miles, ajad George 78 miles ; how far 
apart were they ? 

7. Two boats sail from the same place and in 
the same direction ; one sails at the rate of 190 
miles a day ; the other, at the rate of 97 miles : hoT?^ 
far will they be apart at the end of the day ? 

8. A father is 90 years of age, and is 37 years 
older than his oldest son; how old is his son i 
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EXEBOIBES. 



(1.) 


(2.) 


(3.) 


(4) 


467-39 


488-67 


834-46 


671-82 


672-48 


483 68 


• 437-24 


915-67 


391 67 


382-42 


638-87 


498-27 


298 41 


673-83 


421 67 


864 68 


«74 31 


413-27 


434-48 


372-89 


467 28 


414-67 


648-89 • 


672-48 


(6.) 


(6.) 


(7.) 


(8.) 


416 37 


678-47 


416-87 


918-78 


413-67 


414^57 


578-64 


347-88 


880 69 


387-89 


887-89 


417-67 


418-^8 


597-87 


413 76 


394-83 


724-67 


683 64 


487-38 


764-73 


483-88 


886-78 


416-43 


418-95 




LESSON XV. 





1. James had 40 cents and paid 12 for a whistle 
and 25 for a knife; how many had he left? 

, Akal. Step. — 1. Find Turn much he paid, for the whistle 
and the hnife, 

Aeith. Form. — If James paid 12 cents for a whistle and 
^5 cents for a knife, he paid for both the sum of these tiiuii* 
hers, which is 87 cents. 
Anal, Step, — 2. Mnd how many cents lie hod l^ 
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Abtth. FoBiL- -If James had 40 cents, and paid 87 cents 
for a whistle and % knife, he had left the difference of these 
numbers, which is 3 cents. 

" OoNOLTTSioisr. — Therefore he had three cents left. 

2. Henry had 97 nuts in a basket ; he put 12 in 
one pocket, and 13 in the other; how many nuts 
were left in the basket ? 

3. A school-boy paid 56 cents for an atlas, and 
30 cents for an arithmetic ; be gave the shopkeep- 
ers a dollar bill : how much <^hange should he re- 
ceive ? 

4. A drover bought 190 sheep of three farmers ; 
be botight 27 of the first, and 28 of the second ; 
how many did he buy of the third ? 

5. Lucy had 9 oranges, her mother gave her 11 
more, and her father enough to make 40 ; how 
many did her father give her? 

6. A man had 88 dollars, and gave 28 dollars 
for a cow, and 14 dollar for a calf; how much 
money had he left ? 

7. How many are 137-84? 97-68? 149-68? 
137—57? 138-67? 168-78? 148-39? 163- 
47? 136-83? 126-72? 137-27? 

8. How many are 136-72? 146-38? 97— 
27? 163-124? 160-35? 157-27? 138-69? 
137-67?. 168-134? 168-27? 186-39? 

9. How many are 139 - 67 ? 186 - 79 ? 186 - 
38? 171-69? 184-97? 68-27? 146-97? 
167-39? 158-46? 173-67? 

10. How manj are 144-89 "i 1?^&— \«\\ ^Sl- 
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117? 187-86? 137-56? 147-16? 132-73? 
127-67? 133-87?- 169-87? 

11. How many are 187-86? 143-67? 196 
-67? 143-68? 176-94? 138-73? 96-28? 
173-69? 183-67? 

12. How many are 171 -89? 146-89? 137- 
68? 143-87? 143-69? 137-78? 164—89? 
137-87? 186-97? ^ 

13. Henry bought a slate for 26 cents, some 
pencils for 11 cents ; he had 80 cents at first ; how 
much has he left to spend ? 

14. John had 50 apples; he gave 17 to his 
mother, and 15 to his sister ; how many had he^ 
left? 

15. A man bought one barrel of pork for $18, 
and another for $17 ; he sold both for $46 ; how much 
did he gain ? 

16. Geoi^e spent 19 cents for candy, and 17 
cents for fruit ; how much more will he have to 
spend to make 50 cents ? 

17. Two men bought a horse, the one paying 
110 dollars, and the other 25 dollars less ; how much 
did both pay ? ^ 

18. A man sold a firkin of butter for $17, and. a 
cheese for $19 ; and received in payment a barrel 
of fiour worth $13 ; how much remains due? 

19. Solomon gave 13 cents for some oranges, 27 
cents for some cake, and had 47 cents remaining ; 
how much had he at first ? 

20. Stoddard at a game of iiiai:\Ae«» vron 13^ and 
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lost 25, and then had 17 remaining ; how many had 
he at first? ' 

21. A farmer bonght a horse for $67, and ex- 
changed it for a yoke of oxen, which he sold for 
$87 ; how much did he gain by the operation ? 

22. A box of raisins' was bought for $5, a fir- 
kin of butter for $18; and both were sold for 20 
dollars ; how much was lost ! 

23. A drover bought .some sheep for $40 ; some 
cattle for $130 ; he sold them all for $200 ; what 
w^ his gain 2 

24. A jeweler bought a watch for $83 and a 
chain for $15 ; he sold them both for $105 ; what 
was his gain ? 

25. A merchant bought a hogshead of molasses 
for $53 ; he paid $5 cartage ; for how much must 
he sell it to gain $23 ? 



MULTIPLIOATIOIT. 



f * 


« 


LESSON XVL 








BLACKBOARD EXERCISES. 










Modd Operation, 






90 


20 


60 40 70 60 


90 


80 


3 


1 


6 5 8 9 

« 


1 


4 



27; 270, 
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/ 

Form. — 3 times 9 tens are 27 tens ; 27 tens are eqnal to 
270 units. 

10. Bule. — !• Write the product of the tens and 
annex a cipher / thus 27, 270 ; 6, 60, &c. 

Study. — The pupil should write ten or more exercises on his 
slate like the model, and begin at the left hand, and repeat the pro- 
duct of each combination (See Rule) ; thus, 27^ 270 ; 6, 60, &c. 

The lesson should be repeated not less than ten times, commenc- 
ing at the right and left alternately. 

Recitation. — The teacher should write on the blackboard exer- 
cises like the above, to be recited in the same maimer as the pu- 
pil is required to study them. The class should also be thoroug|ily 
questioned, the answers being given instantly, sometimes with, and 
sometimes without, using the blackboard. ^ 

PROBLEMS. 

Containing hut one Elementary Question. 

1. What will 80 pounds of rice cost at 5 cents a 
pound? 

Aeith. Foem.* — Since one pound of rice costs 6 cents^ 80 
founds will cost 80 tin*^ 5 cents^ which is 400 cents. 

2. What will 50 spelling books cost at 7 cents 
apiece ? 

3. What will 40 pounds of sugar cost at 12 cents 
a pound ? 

4. What will 90 oranges cost at three cents 
apiece? • 

6. What will 40 pine-apples cost at 11 cents 
apiece ? 

* Note.— We give the following formula for the nee of those who may pre- 
fer it. 

AjtiTH Form.— 80 pounds cost 80 times &8 much as 1 pound; 1 pound 
etfsts 6 oentM, therefore 80 pouvds cost 80 times 5 cents, which are 400 cents. 
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6. What will 30 pears cost at 4 cents apiece ? 

7. What will 70 quarts of milk cost at 5 cents a 
quart ? 

8. What will 500 lemons cost at 7 cents apiece ? 

9. What will 800 pounds of veal cost at 4 cents 
a pound ? 

10. At 11 cents a pound what will 300 pounds 
of cinnamon cost? 200 pounds ? 80 pounds ? 600 
pounds ? 

EXEBOISES. 

KoTE. — In the foUowing and similar exercises, the sign affects 
only the number immediately following it. 

11. How many are 6 + 3—4x8—25+5x4—40 
+ 8 + 17-6-50+4+8-20x7-3 + 3 + 12-10x3 

—27+4x8-15? 

12. How many are 12+8— 15x4— 10 + 7— 10 x 
9— 60 x4 X 4+2— 50 + 9 X 8 + 8—40—27+17 x 1— 

20-4x3 + 12-18x6-36? 

13. How-many are 4+19—7-10x4-20—4x8 
+ 8+20 + 50-25-23x9+7-3-6-6-30x1-7 
+ 5 + 8-15-9+7-3? 

14. How many are 4+8—6x4+5—9 + 30—25 + 
37+42-100x12 + 12-17+30 + 3-16 -1x4+17 
_8+7— 6+8 + 9 + 7+34-27? 

15. How many are 5x8 + 3-41 X 8+4-10-8 X 
114.30-3 + 53-13-87 + 9 + 23-15-8x9 + 7+ 

844.5 + 9-5«15-8-ll? 

BsoiTAiioN. — (See Lesson IX, E. 2.) 
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LESSON XYII. 

BLACKBOARD EXERCISES. 







MODEL OPERATION. 








98 


72 


64 72 72 71 


62 


27 


82 


4 


4 


8 3 6 8 

ft W""^ mmt^ MM^M *■»■■ 


3 


4 


4 



36, 32; 392 

Form. — 4 times 90 are 360 ; 4 times 8 are 82; 860 and 82 
are 392. 

!!• Rule. — ^n. Write the product of each figure 
separately^ and add the -tens of each product to the 
units of the preceding product ; thus^ 36, 32 ; 3 (6+3) 
2 ; 392 : 16, 6 ; 166. 

PROBLEMS. 

1. What will 8 yards of cloth cost at 21 cents a 
yard ? At 31 cents ? At 61 cents ? At 91 cents ! 

2. If a quantity of provisions will last 86 men 81 
days, how long will it last 1 man % 

3. If 9 men can do a piece of work in Sl'days, 
how long will it take 1 man ? 

4. If 7 cows can eat a ton of hay in 31 days, how 
long will it take one cow to eat it ? 

5. If 9 horses eat 20 bushels of oats in 20 days, 
how long will it take one horse to eat the same 
quantity ? 

6. If 30 horses eat 24 bushels of oats in 8 days 
how many horses will be required to eat as many in 

one dayi 
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7. If 91 men eat 40 cheeses in 


6 days,! 


how many 


men will be required 


to eat the same quantity in one 


day? 










8. If 70 cows can 


L eat 9 tons 


of hay : 


in 8 days, 


how many cows will be required to eat 


the same 


quantity 


in one day ? 


EXEBCISES. 






(1-) 


(2.) 


(3.) 


(*•) 


(5.) 


86x6= 


47x3 


41x4 


67x3 


36x2 


42x4= 


68x4 


76x2 


27x4 


68x7 


37 X 3= 


97x3 


38x2 


67x3 


49x3 


27x2= 


86x7 


77x3 


31x9 


73x2 


64x5= 


41x3 


46x4 


37x8 


67x2 


28x7= 


76x8 


24x3 


67x3 


93x4 

• 


(6.) 


(7.) 


(«.) 


(9.) 


(10) 


27x7 


56x3 


24 x^ 


56x3 


41x6 


24x6 


72x3 


67x8 


72x3 


37x8 


84x3 


78x8 


38x3 


91x6 


27x4 


72x8 


72x4 


91x6 


84x3 


76x4 


67x3 


89x6 


27x4 


67x4 


84x6 


47x6 


76x3 


67x4 


37x6 


47x8 



LESSON xvm. 

BLACKBOARD EXERCISES. 

VODSL OPERATIONS. 

68 89 46 58 69 12 86 93 

a 4 5 6 7 8 9 8 

18, 24; 204 

4 
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« FoBX.~8 times 60 are 180 ; 8 times 8 are 24 ; 180 and 24 
are 204. 

N. B. — ^The class should write the numbers (see Rule 11.) on the 
slate or blackboard, until they are given readily, after which they 
should be recited. 

PEOBLEMS. 

1. What will 2 cows cost at 41 dollars each ? 

2. What will 3 sheep cost at 11 dollars each i 

3. What will 51 pencils cost at 7 cents apiece ? 

4. What will 42 nutmegs cost at 3 cents apiece t 

5. What will 53 apples cost at 4 cents apiece ? 

6. What will 25 arithmetics cost at 12 cents 
apiece? 

7. What will 37 pens cost at 3 cents apiece ? 

* 8. What will 35 oranges cost at 8 cents apiece? 

9. What will 56 lemons cost at 7 cents apiece ? 

10. How many axe 8 times 73 ? 63 ? 52 ? 72 ? 
81? 73? 62? 

11. How many are 9 times 83 ? 52 ? 63 ? 93 ? 
42? 72? 62? 

12. How many are 3 times 92 ? 63 ? 72? 43 ? 
52? 81? 73? 

13*. How many are 11 times 72 ? 42 ? 13 ? 83 ? 
73? 63? 43? 

14. How many are 12 times 83 ? 63? 93? 42? 
82? 52? 81? 

15. How many are 9 times 72 ? 46 ? 37 ? 64 ? 
87? 63? 24? 47? 

16. How many are 7 times 42 ? 83 ? 47 ? 29 ? 
dJf 82t 74t 49? 





^ 


1 
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LESSON XIX 






BLACKBOARD EXERCISES. 


• 




MODEL OPERATION. 




374 


834 327 446 974 986 


981 


4 


6 8 « 4 4 8 


8 



12, 28, 16 ; 1496 

FoBM. — 4 times 300 are 1200, 4 times 70 ace 280 ; 4 times 
4 are 16 : 1200+280+16=1496. 

PROBLEMS. 

1. At 12 cents apiece how much will 12 pine- 
apples cost? 24 pineapples ? 34? 23? 44? 64? 
24? 84? 64? 

2. At 8 cents apiece how much will 25 melons 
cost? 95melons? 55? 85? 15? 75? 105? 65? 
94? 84? 

3. What will 96 lemons cost at 4 cents apiece ? 
75 lemons ? 36 lemons ? 23 lemons ? 76 lemons ? 
85 lemons ? 

4. At 7 dollars a hundred, how much will 14 
hundred feet of cedar boards cost ? 34 ? 26 ? 46 ? 
24? 75? 55? 95? 

5. At 8 dollars a barrel what will 25 barrels of 
pork cost ? 35 ? 24 ? 53 ? 86 ? 76? 25 ? 94 ? 
64? 84? 16? 66? 56? 105? 

6. How many are 4 times 24 ? 14 ? 94 ? 84 ! 
64? 74? 64? 
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7. How many are 3 times 75 ? 65? 25? 95! 
45? 85? 35? 

8. How many are 4 times 86 ? 76 ? 36 ? 26 ? 
66? 96? 85? 

9. How many are 5 times 75? 76?' 83? 73? 
65? 25? 86? 

10. How many are 6 times 85 ? 63 ? 93 ? 75 ? 
24? 64? 67? 

11. Ho^ many are 7 times 33 ? 73 ? 63 ? 83 ? 
95? 55? 76? 

12. How many are 8 times 44? 64? 84? 33? 
63? 24? 86? 

13. How many are 9 times 104? 76? 43? 84? 
72? 63? 44? 

14. How many are 11 times 103 ? 63? 72? 41? 
64? 24? 83? 

15. How many are 12 times 34? 64? 26? 16? 
13? 14? 86? 



^ LESSON XX. 

BLACKBOARD EXERCISES. 

169 389 479 569 659 749 839 929 

4 9 6 3 9 11 4 12 

4, 24, 36 ; 676 

PROBLEMS. 

1. 19 tnrkeyB will cost kow much at 8 dimes 
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apiece ? At 7 dimes ! At 6 dimes ? At 9 dimes? 

2. If one paper of candies costs 37 cents, how 
much will 7 papers cost? *5 papers? 12 papers? 
8 papers ? 3 papers ? 

3. If 1 bushel of wheat costs 75 cents, how 
much will 3 bushels cost ? 8 bushels ? 5 bushels ? 
7 bushels ? 

4. How much will 72 Larrels of pork cost at $7 
a barrel ? At $9 ? At $8? At $5 ? At $12? 

5. Elow much will 9 tons of hay cost at $17 per 
ton? At $15? At $19? At $27? At $16? At 
$18? At $23? 

6. l!i one year there are 12 months ; how many 
months are there in 13 years ? In 27 years ? In 
43 years ? In 87 years ? 

7. A mechanic earns $7 in a week ; how many 
dollars can he earn in 17 weeks? In 27 weeks? In 
83 weeks ? In 45 weeks ? 

8. How many are twice 147 ? 167 ? 137 ? 196 ? 
143? 127? 

9. How many are 3 times 227 ? 265 ? 283 ? 
247? 234? 237? 

10. How many are 4 times 346? 337? 384? 
349? 367? 346? 

11. How many are 5 times 437? 467? 443? 
489? 453? 444.? 

12. How many are 6 times 627? 538? 543? 
589? 657? 547? 

13. How many are 7 times 634? 623? 646? 
689? 9S31 668 i 

4* 
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. 14. How many are 8 times 743 ? T64 ? 797 ? 
783? 767? 743? 

15. How many are- 9 times 872 ? 867 ? 893 ? 
848? 833? 887? 

16. . How many are 11 times 938 ? 963 ? -921 ? 
946? 954? 933? 

17. How many are 12 tiujes 829 ? 746 ? 633 ? 
580? 420? 388? 



LESSON XXI. 

FBOBLEMS. 



Containing not more than two Elementary Ques- 
tions, 

1. A man bought 27 cords of wood at $8 per 
cord, and gave in exchange produce wof th $89, how 
much remained unpaid ? 

ANALYSIS. 

Anal. jStep. — 1. Find the cost of the wood, *" 

Arith. Form. — Since 1 cord costs |8, 27 cords will cost 
2T times $8, which is $216. . . 

2. Find balance unpaid, 

Arith. Form. — ^If the wood costs $216 and the produce was 
worth $89, the halance unpaid will he the difference of these 
quantities, which is $127. 

Therefore, the balance unpaid \b $127. • . 



INTELLECTI^AL ARITHMETIC. • 41 

2. A man bought 27 sheep at $4 apiece, and 
gave in payment a note for $47, and the remainder 
in cash ; how much cash did he pay ? 

3. A tailor had a piece of broadcloth containing 
42 yards, he cut from it 17 ya,rds ; how much was 
the remainder worth at $4 a yard ? 

4. A man sold 17 sheep at $5 apiece, he received 
$37 in cash, and the rest in wood ; how much did^ 
he receive for his wood ? 

6. A man started £b make a journey of 279 
miles ; he traveled 4 days at 38 miles a day ; how 
far was he from the end of his journey ? 

6. A farmer had 108 bushels of potatoes; he 
sold 47 bushels; how much was the remainder 
worth at 7 shillings a bushel ? 

7. A tailor has a piece of cloth containing 5T 
yards; h^ cuts from it 13 suits containing 4 yards 
each ; how many yards remain ? 

8. I have 337 yards of calico, how much re- 
mains if 37 dresses, each containing 9 yards, are cut 
off? 

9. Charles bought 93 oranges at 4 cents apiece ; 
he paid toward them 178 cents ; how much did he 
still owe ? 

10. A man earned 537 cents in a week ; he paid 
39 cents a day for board and washing ; how much 
had'he left at the expiration of the 7 days ? 

11. A man owing $189 gave in* part payment 23 
sheep at $4 per head ; how much did he still owe? 

12. 1 bought 28 sheep at |6 ^et ^le^^^ ^sA ^ ^"^ss. 
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I 

of horses for $2^7 ; how much more did the horses 
cost thaixthe sheep ? 

13. A man paid $189 toward 147 bushels of 
wheat at $2 a bushel ; how much did he still owe ? 

14. I have 7 bags of grain ; 6 of them contain 
89 pounds each ; they all contain 722 pounds ; how 
many pounds does the seventh contain ? 

^ 15. I have a cistern contuining 189 gallons ; the 
•faucet will discharge 2 gallons every minute ; if the 

faucet is left open 83 minutes, how much water 

will remain in the cistern ? 

16. At 2 cents a foot how much will 12 boards 
cost, each board containing 13 feet ? 

17. What will 17 dozen of eggs cost at 2 cents 
apiece ? 

18. How many shillings will 3 pieces of cloth 
cost at 3 shillings a yard, if each piece contains 37 
yards ? 

19. What will 7 dozen arithmetics cost at 2 
shillings apiece 1 

20. How many pounds in 8 bags of wheat, each 
bag containing 2 bushels of 60 pounds i 

21. If 1 buy 6 barrels of pork, at $16 a barrel, 
and sell it for $105, how much do I gain ! 

22. If I buy 12 pounds of sugar at 16 cents per 
pound, and sell it for 205 cents, how much do I 
gain ? 

23. In an orchard are 26 peach trees, and 6 
times as many apple trees ; how many trees in the 

orchard I 
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24. In an orchard there are 8 rows of trees, and 
125 trees in each row ; how many trees in the 
orchai^i ? 

25. K 8 horses eat 12 bushels of oats in 6 days, 
how many bnshels will they eat in 32 days ? 





MODEL OPERATION. 








12 


17 19 16 17 


14 


13 


18 


16 


15 11 19 18 


15 


13 


13 



LESSON XXII. 

BLACKBOABD EXERCISES. 

To find ths product of any two numbers between eleven 

and twenty. 



17 

■ 

1, 10, 21 ; 221 

Form. — ^Ten times 17 are 170 ; 8 times 17 are 51 ; 170 and 
61 are 221. 

i*» Rule. — Write the product of the tens^ the 
sum of the units, and the product of the units separate- 
ly ; add the tens of each number to the units of the pre- 
ceding number ; thus, (Ex. 1.), 1, 10, 21 ; 221 : 1, 11, 
30; 240: 1, 8, 12; 192: &c. 

Note por the Teacher. — The pupil at first should write the num- 
bers (see Rule) on the slate or the blackboard, until they can gire 
the product readily ; then the work should be done mentally. 

EXERCISES. 

1. How many are 13 times 12 ? 15 ? 16 ? 17 ? 
13? 19? 183? 
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2. How many are 14 times 11 ? 12 ? 13 ? 14 ? 
15? 16? 17? 

3. How many are 15 times 13 ? 16 ? 14 ? 18 ? 
19? 11? 12? 

4. How many are 16 times 14 ? 13 ? 15 ? 17 ? 
16? 18? 12? 

5. How many are 17 times 13 ? 11 ? 15 ? 16 ? 
18? 12? 17? 

6. How many qre 18 times 12 ? . 15 ? 16 ? 11 ? ' 
17? 18? 19? 

7. How many are 11 times 15 ? 19 ? 16 ? 18 ? 
13? 11? 17? 

8. How many are 19 times 16 ? 11 ? 18 ? 14 ? 
13? 15? 12? 

9. How many are 12 times 15 ? 16 ? 19 ? 13 ? 
14? 17? 16? 

BLACKBOARD EXERCISE. 

To multiply any number between 20 and 100 by any 

number between 10 and 20. 

m 

XODJfiL OPERATION. 

87 71 63 47 96 34 47 62 

17 15 13 19 18 11 14 17 



8,63,49; 1479 

FoBM.— Ten times 87 are 870 ; 7 times 80 are 560 ; 7 times 

7 are 49; 8704-660+49=1479. 

13* Eule, — rV Write the product of the tens^ the 

product of the units of the multiplier and the tens of the 

^mUe^toand, increased by the unit Jlgure of the multi- 



INTELLECTUAL ARITHMETIC, 45 

plicand, and the product of the tmite, separately ; add 
the tens of each number to the units of the preceding 
number; thus: (Ex. 1.), 8, 63, 49; 1479: 6,21,9; 
819: 4,26, 12; 672: &c. 

EXEBOISES. 

1. How many are 11 times 72? 84 ? 36 ? 27? 
46? 36? 

2. How many are 12 times 64? 38? 56? 29? 
44? 82? ♦ 

3. How many are 13 times 29 ? 36 ? 48 ? 53 ? 
64? 73? 

4. How many are 14 times 33 ? 86? 98 ? 77? 
68 ? 28 ? 

5. How many are 15 times 46 ? 38? 96? 74? 
28? 33? 

6. How many are 16 times 27 ? 54? 32? 91? 
77? 66? 

7.' How many are 17 times 86 ? 42 ? 68 ? 34 ? 
22? 53? 

8. How many are 18 times 43 ? 36? 26? 68? 
95? 58? 

9; How many are 19 times 36 ? 58 ? 88 ? ^74? 
27? 681 

(10.)-. (11.) (12.) (13.) 

37x13 49x16 27x15 21x17 

27i<12 87x13 67x13 72x16 

63x14 69x16 78x16 49x13 

5txl3 66x13 47x13 78x16 

69^111 97x16 -i^x-V^ 'SX-^AS. 



46 INTELLECTUAL ARITHMETIC. 



DIVISION. 

LESSON xxni. 

BLACKBOARD EXERCISES. 

1. 2) 1 2 3 4 5 6 ? 8 9 10 11 12 13 14 15 

2. 3) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

«•«••» •» — — ^ m^ «Bi M' ii " - I ■ •—■IB aia^ vai^ KW^ 

3. 4) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

N. B. Complete the exercises by using eacli of 
the nine digits as a divisor. 

Notes for the teacher. — 1. The above and following black- 
board exercises are to be studied and recited in the same way as the 
edmilar exercises in addition, subtraction, and multiplication. 

2. The remainders should be given, thus (Ex. 2.) : No times and 
1 over ; no times and 2 over ; once ; one and one over ; one and 2 over ; 
&c. It is very important that these exercises should be learned 
80 THORonoHLT that the quotients and remainders can be recited with 
the utmost promptness. -^ 

PROBLEMS. 

1. What is meant by 1 halff Ans. — One of 
the two equal paHs into which a unit or a nuniher 
o^tm^its is divided. ^ 
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ILLUSTEATION. 
1 half of 4 1 half of 6 



2. How many is 1 half of 6 stars ? Of 18 stars ? 
Of 20 stars? 

8. How many is 1 half of 12 oranges ? Of 16 
apples ? Of 34 pears ? 

4. How many is one half of 32 pounds ? Of 14 
gallons ? Of 26 inches ? 

6. What is meant by 1 third? Ans. — One of 
the three equal parts mto which a unit or number 
of units are divided, * 

6. What is meant by 1 fourth? By 1 sixth! 
By 1 ninth ? 

7- What is meant by 1 eleventh ? By 1 fif- 
teenth ? 

8. How many in 1 third of 12 stars? In 1 
fourtli of 12 stars ? 

ILLUSTEATIOIff 



1 third of 12 




1 third of 1 -> C-> L^ O L -> *^ '^ O C .^ O O C^ L 

0\ f\ f\ t\ t\ t\ t\ t\ t\ t\ t\ t\ 

1 fourth of 12 

\t ^*^*^ J'OOC J^LJCJ"'* J"'.J"LJ"L 
* wwC * WW r * C f\*t\ /WW* 

9. How many in 1 third of 6 stars? Qt % 
stars i Ofl2BtaJ^'i 
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10. What is meant by 1 fifth ? By 1 seventh ? 
By 1 ninth? 

11. How many in 1 seventh of 14 ? Of 21 ? 
Of 28? 

12. How many in 1 eighth of 16 ? Of 24 ? Of 
96? 

13. How many in 1 eighth of 24 ? Of 36 ? Of 
88? 

14. How many in 1 ninth of 27 ? Of Y2 ? Of 
108? 

15. How many in 1 eleventh of 99 ? Of 88 ? 
Of 121? 

Peoblem. — If 15 apples are equally divided 
among 3 boys, how many appleff will each boy 
receive? 

♦ • ■ 

Abith. Foem.* — If three hoys ha/ve 15 applet, one hoy wHZ 
hate o(ae third of lb ojy^ywf^ich is 5 apples. 

Note. — Let the pupil be taught that one third of a thing or num- 
ber is the same as the quotieiit when the thing or number is divided 
by 8 ; hence, for breyity, we say, *^ one third of a thing or of a num- 
ber/* instead of a ** thing or a number divided by three." • 

16. If 9 peaches cost 27 cents, what is the cost 
of 1 peach? 

lY. If 8 lead-pencils cost 24 cents, how much is 
that apiece ? 

18. I pay 32 dollars for 8 cords of wood; how 
much is that per cord ? 



n * The following formula is preferred by Bomo :— 

VoBM. — Oni boy will hav& one third as many applet as iftree boys ; 3 boys hone 
IS apples, ther^ore one bay wHl haw vm third of 15 applet, wHicKu % api^taii. 
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* 

• 19. A man earned $86 in 9 days ; bow mtich is 
that per day ? 

20. 8 gold chains cost $64 ; ^}iat is the cost of 
each ? 

21. 5 barrels of apples are worth $35 ; what is 
the value of 1 barrel ? 

22. In 7 hours a man rode 8i miles ; how far 
was that an hour? 

23. 9 pounds of sugar cost 81 cents ; how much 
is that a pound ? 

24. In 9 • rows of trees there are 72 trees ; how 
many trees in each row? 

25. A man traveled 72 ISiiles in 6 hours ; how 
far did he travel in one hour ? 

26. 8 bins of equal size contain 72 bushels of 
wheat ; bow many bushels does each contain ? 

27. If 81 cents be paid for 9 dozen eggs, what 
will be the cost of 1 dozen ? 

28. 11 tons of hay are worth $77 ; what is the 
value of one ton i 

29. 12 men can perform a certain piece of work 
in 48 days ; what part of it can 1 man perform ? 

30. If 7 men can eat a cheese in 7 days, what 
part of it can 1 man eat in the same time ? 

31. One man can perform a piece of work in 48 
days ; how long will it take 12 men to do it ? 

32. One man can do a piece of work in 56 days ; 
how long will it take 8 men ? 

83. One man can build a bam itk 63 days; bow 
long will it take 9 men to build iW 
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34. One man can build a honse in 108 days; 
how long will it take 9 men to build it i 

35. One man .can do a job of work in 45 days ; 
in what time can 5 men do it ? 

EXEBGISES. 

36. How many are 25 divided by 3 ? Ans. — 8 
and 1 over. By 4 ? Ans. — 6 and 1 over. By 2 ? 
ByY? By9? By 11? By8? By6? 

37. How many are 50 divided by, 7 ? By 3 ? 
By2? By5? By6? By4? Byll? ByS? 
By9? Byl2J By 11 By20? BylO? 

38. How many are 45 divided by 2? By 4? 
By3? By5? ByS? By7? By9? Byll? 
BylO? Byl8? Byl2? By25? By40»« 

39. How many are 63-=-8? By 7? By 6? 
By 5? By 4? By 3? By 2?' By 1? By 20? 
By 30? By»? BylO? Byll? By 12? 

40. How many are 70 divided by 11 ? By 9 ? 
By7? ByS? By 3? By 1? By2? By9? 
By4? ByS? By 12? By 36? By22? 



(41.) 


(42.) 


(43.) 


(44.) 


47:6 


47-7-8 


67-T-4 . 


63:9 


37-5-8 


67-7-4 


97-^9 


47^8 


60-^10. 


39^7 


68-5-4 


63-5-8 


72-i-12 


67: 8 


37-7-5 


97-5-4 


96-f-ll 


69^8 


67H-8 


63-5-7 


47-i-6 . 


59-T-6 


37-5-4 


69-^8 
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LESSON XXIV. 

BLACKBOARD EXERCISES. 

• MODEL OPERATION. 

1. 2) 100 120 140 160 180 200 220 240 260 



2. 3) 120 


150 


180 


210 


240 


270 


300 


330 


360 


3. 4) 120 


160 


200 


240 


280 


820 


360 


400 


480 



Note. — CompTete the table through the digits. 
Study and Recitation. — (See Lessons L and YIII.) 

PROBLEMS. 

1. If 50 quarts of molasses cost 300 cents, what 
will one quart cost? 

2. If 120 lemons cost 360 cents, how much will 
one cost ? 

3. If 80 pineapples cost 960 cents, how much 
will one pineapple cost ? • 

4. If 70 barrels of pork cost $560, how much 
will one barrel cost ? 

5. If one barrel of flour will support 20 persons 
• one week, how many persons will it support for 

four weeks? 

6. How much will One cord of wood cost, if 20 
cords cost $400 ? 

7. If 25 sheep cost $75, what will one sheeij 
cost? 
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8. A person divided 72 peaches among 9 boys ; 
how many did each receive ? 

9. 98 marbles were equally divided among 2 
boys ; how many did each boy receive ? 

10. A boy had 96 chestnuts, which he (iivided 
among 3 playmates ; how many did each playmate 
receive? 

* ,' EXERCISES.* 

11. How many are 20+13-.-11 x4 f 18—1^x9 
-7-T-2 + 8 + 26-U-T-2+4+8-7-4-2+10-r-4x8-^ 
10-4? 

12. How many are 3x9+3-4-2 + 3+4-4-11 + 26 
-2-16-^-5x764-1-92-=- 10-5x4.6-36+10 + 8 

-7x4? 

13. Howmanyare40-7-4+l7+4— 8— 3-18x9 
+ 36-50x9-18 + 7x4-100 + 89-72-15x8-7-2 . 
-8? 

14. How many are2 + 37+8— 42 + 6-^ll x3 + 3 
-4x9-T-9+6 + 8-f-2+27-s-7x36-~9 + 16^12+10 
x6-^24? 

• 15. How many are 3 x 16-r-12 x 27+9 x 40- 80 
-7-4-^10-^5 X 11 + 80-4-2-19-^8-3 x 9 + 17 + 6- 

11? 

16. How many are 11x2 + 8x2+40+10—10' 

+78-6-^12 xl3-^2-9-^5 + 37-2? 

17. How manyare 4x9 + 7+2^9x25— 100x4 

+ 100+37-6 + 8 + 7-4-2-3-7-8? 



^N, B.—Tbe teacher should frequently dictate e^BetcVemWV^VScA V^of^ti^, 
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LESSON XXV. 

BLACKBOARD EXERCISES. 

t 

XODEL fkTEBATION. 

- ♦ ■ ■ 

4) 168 208 244 284 328 364 408 444 

Fork. — (Ex. 1.) 4 is> contained in 160, 40 times; 4 is con- 
tained in 8, 2 times ; 40 and 2 are 42. 

Studt and Keoita^on. — (See Lessons L and YIII.) 

PROBLEMS. 

1. At 5 cents each, ho^ many lemons can I buy 
for 20 cents? 

Form.* — Since 6 cents will buy one lemon, as many lemons 
can be bought for 20 cents as 5 cents are contained tim^ in 20 
cents, which is 4 tim^. 

2. How many boxes of cheese, at 5 dollars a box, 
can be had for $30 ? 

3. If I receive $12 interest in one year, in how 
many years shall I receive $132 interest? 

4. How many pencils can I buy for 360 cents, 
if one pencil costs 3 cents ? 

6. At 7 cents a pound, how many pounds of 
lead may be had for 840 cents ? • 

6. How many barrels of apples, at $3 a barrel, 
cm be bought for $188 ? 

NoTB.*-— The followinfl: formula may be used instead of the above : — 
Fosu. — Since each 5 cents wiU buy 1 lemon, eu many lemwns can be bought for 

20 cenUf aa the number qf timti that 6 untt can be (afeen /rem 2Q center uKicK ^ 

4 timet, de. 
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7. A man sold a wagon for $128, and took his 
pay in cider at $3 a barrel; how many barrels did 
he receive ? Ans. — i2f ha/r. 

8. How many barrels of flour, at $5 a barrel, can 
be bought for $155 ? . - 

9. How many pounds of steak, at 8 cents a 
poimd, can be bought for 320 cents % 

10. How many pounds of sugar at 9 cents a 
pound can be bought for 729 cents ? 

11. How many sheep, at $9 a head, can be bought 
for $639? For $369 i For $540? 

12. If 25 sheep cost $75, what will one sheep cost ? 

13. At 15 cents a pound, how many pounds of 
coffee- can be bought for 60 cents? For 90 cents! 
For 30 cents ? For 135 cents ? 

14. One man can do a piece of work in 726 
days ; in what time can 6 men do it ? 

15. One man can eat a quantity of provisions 
in 279 days ; in how many days can 3 men eat the 
same? 

16. How many men, at $8 a week, can be hired 
for $728? For $488? For $248 ? 

17. If I travel 120 miles in 6 days, how far do 
I travel in one day ? 

18. I have a farm containing 126 acres; how 
many lots of 6 acres each does it contain ? 

19. At 13 cents a pound, how many pounds of 
cheese can be bought for 39 cents ? 

20. An orchard contains 368 trees ; in each row 
there are 8 trees ; how many rows in the orchard ? 
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LESSOIf XXVI. 

I 

FBOBLEMS. 

I. If 20 men accomplish a certain piece of work 
in 1 day, how many misn will be required to, do it 
in 4 days ? 

* 2. If 48 men use 2 barrels of flour in one week, 
how many men will use the same in 6 weeks ? 

5. If 75 persons eat 80 loaves of bread in one 
week, how many persons will it require to use the 
same in 6 weeks ? 

4. If 3 yards of cloth are enough for a coat, 
how many coats can be made from 33 yards ? 

6. A man traveled 7 miles in one hour; at that 
rate, how long would it take him to travel 63 miles? 

6. For 49 cents how many pounds of sugar can 
be bought at 7 cents a pound ? 

7. For 240 cents how many oranges can be 
bought at 3 cents apiece ? At 4 cents ? At 6 cents ? 

8. For 360^ cents how many pounds of sugar can 
he bought at 9 cents a pound ? At ft cents ? At 12 
cents? 

9. If 12 men can build 240 rods of wall in 20 
days, how many rods can one man build in the 
same time ? 

10. 12 men can build 240 rods of wall' in 20 
days ; how many rods can they build in one day ? 

II. If 9 men can do a piece of work in 3 days, 
how long will it take 1 man to do VV.*^ 
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FoBM. — It v}ill take one man 9 times m long as 9 men to do 
the worJc; 9 men can do -it in 3 days^ tJierrfore 1 man can do 
it in 9 times 3 days^ or 27 days, ' 

12. If 8 men can do a piece of work in 3 days, 
how long will it take 1 man to do it ? 

13. If 3 men can do a piece of work in 5 days, 
how long will it take 1 man to do it? 

14. How long will it take 1 man to do what 9 
men can do in 8 days ? 

15. If 6 men can do a piece of work in 9 days, 
how many men would be required :u order to do it 
in 1 day ? 

FoBM. — To do it in 1 day requires 9 times as many men as 
to do it in 9 days ; to do it in 9 days requires 6 men, there/ore 
to do it in 1 day requires 9 times 6 wew, or 54 men, 

16. If 6 men can build a wall in 12 days, how 
many men will it take to build it in 1 day ? 

17. If 6 men can build a wall in 12 days, how 
miany days will it take 1 man to build it ? 

18. 8 men can earn $30 in 6 days ; how many 
men can earn the same in 1 day ? 

19. 8 men can earn $30 in 6 days ; how many 
days will it take 1 man to earn it ? 

20. In 9 weeks 8 persons use a barrel of flour; 
how long would it last 1 person ? 

21. In 11 weeks 22 persons use 2 barrels of 
flour ; how long would it last one person ? 

22. In 11 weeks 22 persons use 2 barrels of 
flour ; how many men would be required to con- 
/ffome it in one week ? 
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LESSON XXVIL 



MENTAL EXEBCISES. 



1. 124 are how many times 2 ? 4 ? 62 ? 31 ? 

2. 134 are how many times 2 ? 3 ? Ans. — 44 
and 2 over. 

3. 142 are how many times 2 ? 3? 4! 5? 6? 

4. 152 are how many times 2 ? 3 ? 4? 6 ? »? 
7? 8? 9? 

5. 162 are how-many times 2 ? 3? 4? 6? 6? 

n% 8? 9? 

6. 172 are how many times 2? 3? 4? 6? 6? 
7? 8« 9? 

7. 182 are how many times 2? 3? 4? 5? 6? 
7? 8? 9? 

8. 192 are how many times 2 ? 3 ? 4 ? 6 ? 6 ? 
7? 8? 9? 

9. 200 are how many times 2 ? 3? 4? 6? 6? 
7? 8! 9? 

10. 210 are how many times 2? 3? 4? 5? 
6? 7? 8? 9? 

MISOELLANEOUS FBOBLBMS. 

Containing not more than three Elementary Ques- 
tions. 

11. A farmer bought a horse for $65, a saddle for 
16 dollars, and a bridle for $8 ; what did he pay for 
all} 
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12. A lady paid $200 for a piano, $37 for a sofa, 
and $20 for an easy chair ; what did she pay for 
all? 

13. Julia bought 2 pieces of tape for 20 cents, 2 
papers of pins for 26 cents, and a pair of scissors for 
50 cents ; how much did she pay for all ? 

14. A farmer has 115 sheep in one lot, 75 in 
another, and 40 in his barnyard ; how many sheep 
has he t 

15. James has 39 nuts in one pocket, and 14 less 
in another ; how many has he iii both ? 

Anal. Stsps. — 1. Find how many nuts in the ieeand poeheU 

FoBM.— If James has 14 nuts less in the second pocket than 
in the first, he mnst have in the second pocket the difference 
between 89 nuts and 14 nuts, which is 25 nuts. 

2. Find how many nuts in both. 

If James has 39 nats in one pocket and 25 nuts in another, 
he must have in both the sum of 89 nuts and 25 nuts, which 
is 64 nuts. 

16. A man bought 40 sheep of three fanners: 
he bought 9 of the first, and 13 of the second; how 
many did he buy of the third ? 

12. A grocer had a tub of butter containing 48 
pounds ; he sold 13 pounds to Mr. Jacob Wilson, 
and 15 pounds to John Huntsman; how many 
pounds were left ? 

18. Mr. Squib paid $25 for a cow, and for a horse 
$56 more than he paid for the cow ; how much did 
he pay for both ? 

19. What is the difference between the cost of 6 
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pieces of tape at 4 cents a piece, and of 4 yards of 
ribbon at 6 cents a yard ? 

Anal. Step. — 1.* Fvnd cost of the tape, 

2. Find cost of the ribbon, 

3, Find the difference of cost, 

20. How many cents must a boj^have, to buy 
18 apples at 3 cents apiece, and 14 cakes at 2 cents 
apiece ! 

21. I bought 6 barrels of pork at eleven dollars 
a barrel, and sold it for $89 ; how much did I gain? 

22. What is the cost of 13 sticks of candy at 2 
cents apiece, and four pounds of raisins at 15 cents 
a pound i 

23. If 3 dresses of 9 yards each are cut from 46 
yards of calico, how many jsids will be left ? 

24. A man started from home and traveled 5 
miles an hour for 13 hours, and then set out to re- 
turn, at the rate of 6 miles per hour; how far was 
he from home, after having traveled 19 hours ? 

25. Henry and John started together, and 
traveled in the same direction. Henry walked 3 
miles an hour, and John 4 miles an hour ; how far 
apart were they at the end of 9 hours ? ^ 

26. Eobert and Joseph started together from 
home, and traveled in the same direction ; Eobert 
traveled 2 miles an hour, and Joseph 4 miles an 
hour : how far were they apart at the end of 36 
hours ? 



' * NoTX.'-Ileqalxe the formula for each step until perfectly familiar, when 
it may l>e omitted. 
6 
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27. The next week Robert and Joseph started 
together from home and traveled in opposite direc- 
tions. Bobert traveled 2 miles an hour, and Joseph 
3 miles an hour; how far were they apart at the 
end of 19 honrs ? 

. 28. A hofte was bonght for $85 ; he was kept 
5 weeks at an expense of $4 per week, and then 
sold for $100 ; how much was lost ? 

29. What is 1 third of 27 ? Of 30 ! Of 36 f 

30. .What is 1 fourth of 36 ? Of 48 ? Of 66 ? 
81. What is 1 fifth of 20? Of 75? Of 35? 

32. What is 1 eleventh of 22 ? Of 77 ? Of 99 * 

33. What is 1 thirteenth of 39 ? Of 52 ? Of 78 ? 

34. What is 1 eighteenth of 54 ? Of 72 ? Of 
126 ? 

35. What is meant by 3 fifths ? Ans. — Three 
of the five equal prnie into which a tmit or a number 
qf units is divided. 

ILLUSTRATION. 

3 fifths of 15. 
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Three fifths of 1 



36. How many stars in 3 fifths of 15 stars ? 

FoBM.— One fifth of 15 stars is 3 ^tars ; and 8 fifths of 15 
are S timea 8 starsj which are 9 stars. 
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37. What are 2 times 1 third of 18? Of 12? 
Of 21? 

38. What are 3 times 1 fourth of 16 ? Of 36 ? 
Of 48? 

39. What are 3 times 1 fifth of 25 ? Of 45 ? - 
Of65? .^ 

- 40. What are 6 times 1 seventh of 21 ? Of 63! 
Of 84 ? 

41. What are 6 sevenths of 21? Of 28? Of 84? 

42. What are 5 ninths of ?T ? Of 72 ? Of 81 ? 

43. What are 7 twelfths of 108 ? Of 132 ? Of 96 J 

44. If 3 yards of cloth cost $27, what will 7 
yards cost ? 

Anal. Steps.* — 1. Find the cost of one yard. 

2. Find the cost of 7 yards. 

FoBM.— If 8 yards cost $27, 1 yard'will cost 1 third of $27, 
which is $ 9, and 7 yards will cost 7 times 1 third of $27, which 
u$68. 

45. If 7 oranges cost 63 cents, how much wiU 
13 oranges cost ? 

46. If 9 yards of tape cost 27 cents, how much 
will 120 yards cost ? 

47. If 7 sheep cost $56, how much will 321 sheep 
cost ? 

48. Susan can solve 80. problems in 8 days ; how 
many can she solve in 76 days ? 

49. I pay $84 for 12 sheep ; how' much must I 
pay for 196 sheep ? 

60. A man rode 75 miles in 25 hours ; how far 
iat that rate can he ride in 324 hours ? 

♦ The teacher should first require tlio pwpW to %^a^A ^^^ «X«^^ vs^^^Gsiwa. 
io give the oontnoted formiila. 
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51. A man travels 63 miles in 7 hours ; how far 
at that rate can he ride in 72 hours? 

52. If 84 dollars are paid for 21 barrels of flour, 
how much must be paid for 36 barrels ? 

53. How much will 37 hats cost, if 7 cost $21 ? 

. 64. How much can a person earn in 14 days, if 
he can earn $48 in 24 days? 

55. What must I pay for 46 apples, if 5 cost me 
15 cents ? 

56. A farmer sold 14 calves, at the rate of 2 
calves for $24 ; what did he receive for them ! 

67. 12 men can do a piece of work in 1 day, how 
many men will be required in order to do it in 3 
days? 

FoBU. — To do it in 3 days requires one third as many men 
as will he required for doing it in 1 day ; to do it in 1 day 
requires 12 m^n ; therrfore to do it in ^ days mil require one 
third of 12 men, or 4: men. 

68. How many men will it take to do in 9 days 
what 27 men can can do in 1 day ? 

59. How many men will it take to earn in 8 
days the same money that 168 men can earn in 1 
day ? 

60. 96 men can build a wall in 1 day ; how 
many men will it take to build it in 3 days ? 

61. 75 men can dig a ditch in 1 day ; how soon 
can 15 men dig it ? 

Form. — J(f75 men can dig it in 1 day, 15 men wiU require 
as many days as 15 are contained times in 75, which are 5 
times. 
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,62. If a certain quantity of provisions will keep 
a family of 18 persons 1 day, how long will it keep 
a family of 6 persons ? 

63. If 37 loaves of bread will support 27 persons 
one day, how many days will it support 3 persons ? 

64. If 72 men can build a wall in 1 day, how 
many days will 12 men require for building it ? 

65. If 1 man do a piece of work in 27 days, how 
soon can 3 men do the same work ? 

FoBM. — 3 men will require onb-tbibd as much time to do 
the work as 1 man ; 1 m^in^'equires 27 days ; therefore 8 n^en 
will require ot^-third of 27 days^ which is 9 days^ 

66. If 1 man can build a bam in 135 days, how 
soon can 3 men do the same work ? 

67. How long will it take a regiment of 480 
men to build a fortification, if one man can do it in 
960 days ? 

68. A pasture will keep a horse 384 days ; how 

long ^^ ^* '^^^P -^^^ horses ? ^ 

69. At the rate of 3 oranges for 7 cents, how 
many can be bought for -63 cents ! 

FoEM. — Since 7 cents will luy 3 oranges^ €ts many times 3 
oranges can he bought for 63 cents as 7 cents are contained times 
in 63 centSy which are 9 times ; hence 9 times 3 oranges, that is 
27 oranges, can be bought for 63 cents, 

70. A boy paid 75 cents for eggs, at the rate of 
7 eggs for 15 cents ; how many did he buy ? 

71. When eggs are 9 for 25 cents, how many 
can I huf for 125 cents 1 
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72. If 36 men can dig a cellar in 18 days, how 
many men will be required to dig it in 3 days ? 

Form. — Since 18 days are 6 timfis 8 days it will taJce 6 
times as many m^n to do it in 8 days as in IS days ; it requires 
' 86 men to do it in 18 days^ therefore it will take 6 times 36 
men^ that is 216 men^ to do it in 3 days; or^ 

18 days are ^ times 3 days ; therefore to do the work in three 
days^ will take 6 tim>es 36 m,en^ which is 216 men, 

73. If 4 men can dig a ditch in 40 days, how 
many men will be required to dig it in 5 days ? 

74. How long will it take 7 men to reap a field 
that 28 men can reap in 2 days ? 

75. Two ships, 168 miles apart, sail directly to- 
ward each other, one at the rate of 8 miles an hour, 
and the other at the rate of 4 miles an hour ; how 
soon wiU they meet ? 

76. A man bought a number of lemons at the 
rate of 11 for 25 cents ; how many could he buy for 
250 cents? 

77. When potatoes are sold at the rate of 4 bar- 
rels for $8, how many barrels must be given for 4 
cwt. of sugar at $14 a hundred ? 

Anal. Steps. — 1. Find valtie of one barrel of potatoes, 

2. Find entire value of the sugar. 

3. Find number of barrels required, 

78. How many dozen of eggs, at 18 cents a 
dozen, will pay for 9 gallons of molasses at 36 cents 
a gallon ? 

79. When eggs are sold at 24 cents for 8, how 
manj will it take to pay for 13 pounds of sugar, at 6 

fronts a pound ? 
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80. How many gallons of molasses, at 35 cents 
a gallon, will pay for 70 pounds of butter at 30 cents 
a ponnd? ' , 

81. A man received 32 pounds of sugar in ex- 
change for 20 pounds of butter at 16 cents a pound ; 
what did the sugar cost him per pound? 

82. A man bought 80 turkeys, at the rate of 4 
for 3 dollars ; he sold them at the rate of 20 for 11 
dollars ; did he make or lose, and how much ? 

83. A farmer bought 24 sheep for 60 dollars ; at 
how much per head must he sell them in order to 
gain 12 dollars ? 

84. Five men bought a threshing machine for 
$150 ; they rented _it 4 weeks at $10 a week, and 
then sold it for $100 ; did they make or lose, and 
what was each man's share ? 

85. 5 barrels of flour are worth $60 ; how many 
hundred weight of pork, at $18 a hundred, will 3 
barrels buy? 

86. 4 men agree to build a barn for $160 ; but 
when it is half built 2 of the men quit work, and 
the remainder complete, the job ; how much should 
each man receive ? 

Anal, steps. — 1. Pind what each man should receive for 
building the first half, 

2 Find what each man should receive for "building th« 
second half. 

3. Find the entire amount each man should receive, 

87. Four men agree to chop 25 cords of wood 
for $48^ but when it is halt Aot\^, XXa^^ \{l ^^^6 
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men quit, leaving the remaining man to finish the 
work. How shall tlie money be divided ? 

88. If 4 men can do a piece o. work in 24 days, 
how soon can 12 men do it ? 

Anal. Steps. — 1. Find how longjit will take 1 man to per- 
form it. 

FoBM.* — If 4 men require 24 days, 1 man will require 4r 
times 24 days, which is 96 days. 

2. Find how long it will take 12 men. 

If it take 1 man 96 days, it will take 12 men 1 twelfth of 
96 days, which is 8 days. 

89. If 6 men can build a wall in 18 days, how 
many men will be required. to build it in 24 days? 

90. If 2 men can construct an engine in 15 
months, in what time could 30 men construct it ? 

91. How soon can 12 men earn as much money 
as 9 men can earn in 32 months ? 

92. If 2 men can build a vessel in 30 months, 
how soon can 3 men build it ? 

93. If 9 men can plant 5 acres in 16 days, how 
soon can 1 man do the work ? 

94. IIow long will it take 8 men to do what 12 
men can do in 6 days ? , 

95. If 40 barrels of apples cost $320, what will 
6 barrels cost ? 



* Those who prefer may use the following : 

Form.— One man require to perform the work 4 timet at many dayt at 4 
men ; 4 men require 24 day^f ther^ore 1 man requiret 4 timet 24 dayt, which 
are 96 dayt. 

2. Twdve m,en require one twelfth at many dayt to perform the work at 1 man ; 
1 man requires 96 days ; Cherqfore 12 men require one Uotl/th of 96 dayt, which 
«> 8 days. 
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96. If a horse can trot 36 miles in 6 hoars, how 
many miles can he trot in 281 hours ? 

97. How many pounds of veal can be bought for 
96 cents, if 9 pounds cost 72 cents ? 

98. If 4 quarts of vinegar can be bought for 36 
cents, how many quarts can be bought for 216 
cents? 

99. If 3 pounds of cheese cost 42 cents, what 
will 75 pounds cost ? 

100. What is the cost of 27 weeks* board*, if 9 
weeks' board cost $27 ? 

101. What will 75 tons of coal cost at $80 for 10 
tons i 

102. If 56 cents are paid for 7 dozen of eggs, how 
much must be paid for 27 dozen ? 

103. If 12 barrels of apples cost 72 dollars, what 
will 7 barrels cost ? 

104. How much corn, at 90 cents a bushel, must 
be given for 27 bushels of rye at 30 cents a bushel ? 

105. A cistern that holds 120 gallons has a pipe 
by which 18 gallons can run into it in an hour, and 
another pipe by which 12 gallons can run out of it 
in the same time. When both pipes are running 
how long will it take the cistern to fill ? 

OLASSIFIOATION OP F0EMULA8. 

KoTK TOR THE TsACHSR.— It is very important that the pupils 
learn the six arithmetical formulas, five of which are used in the 
fundamental rules ; for it is by the means of these six formulas thai 
att prohlema are floired. 
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14:m Form. I. — If I have 12 lemons in my pocket 
and 6 in my handy in both I have the sum of 12 
UnjLons and 6 lemons^ tohich is Is lemons. 

IS, IL — If I have 12 lemons in my pocket ani 
give away 6, 1 have left the diffebbi^cb between 12 
lemons and 6 lem,ons^ which is 6. 

16* III. — If^- lemon costs 6 centSy 12 lemons cost 
12 tim^ 6 centSy which is 12 cents, 

17 • IV. — J^ 6 boys have 12 lemons^ 1 boy has one 
SIXTH of 12 lemonSy which is 2 lemons. 

18. V. — /Since 6 cente wiU purchase 1 lemony 12 
cento wiU purchase as many lemons as 6 cento are con- 
tained times in 12 cento, which is 2 ftme^. 

i9. VI. J^ a boy has 12 lemonSy and he give 

away 4, he will give away A twelfths of his lemons. 

Fof formulas III. lY. and Y. the followiog may be used if they 
are preferred : 

(d). III. Tloelve lemons will cost 12 tim^ as much 
as 1 lemon: 1 lemon costs 6 centSy ther^ore 12 lemons 
win cost 12 times 6 cents, which i^ 12 cents. 

(b), rV. One boy must have one sixth as many 
apples as 6 boys ; 6 boys have 12 apples ; therefore one 
boy must hg.ve one sixth of 12 appleSy which is 2 
apples, 

(c). V. Since 6 cents wiU buy 1 lemon, as many 
lemons can be bought for 12 cents, as the number of times 
that 6 cents can be token from 12 ctnis^ which is 2 
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N. B. It is not meant that the preceding are the best or the only 
formulas that can be used. The teacher ought to use his own judg- 
ment, and exercise his ingenuity in adapting them to the minds of 
his pupils. All the principles of the solution of problems are ex- 
pressed in the six arithmetical formrdas^ no matter how those prin- 
ciples may be varied or combined. (See Teacher^s Manual) 
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LESSON XXYm. 

20* U, S. Money or currency is the currency used 
in the United States. 

{a) TABLE. 

10 mills (m.) make 1 cent ct. 

10 cents " 1 dime d. 

10 dimes ** 1 dollar. . . . $. 

10 dollars " 1 eagle. . . . . E. 

Note — I. Dollars are separated from cents and mills by a point, 
(.) ; thus $4,732, is read 4 dollars, 73 cents and 2 mills. 

2. For description of coins and for other information, see ^' In- 
termediate.^' 

PROBLEMS. 

1. How many dimes in $4? 

FoBM. — Since in 1 doUar there are 10 dimes^ in $4 there a/re 
4 times 10 dimes:^ which a/re 4:0 dimes; therefore in%A: there a/re 
40 dimes. 
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2. How many dollars in 3 eagles ? In 25 eagle&? 

3. How many mills in 7 cents ? In 14 cents ? 
In 35 cents? ' 

4. How many cents in 3 dollars? In $5? In 
$20. 

Anal. Steps. — 1. Reduce dollars to dimes, 

2. Reduce dimes to cents' 

6. How many mills in 4 cents? In 5 dimes? 
In 5 dollars ? 

6. How many cents in 80 mills? In 60 mills? 
In 120 mills?. 

FoBM. — Since in 10 mills there is 1 cent, in 80 mills there 
are as many cents as 10 mills are contained times in 80 mills, 
which is 8 times, therefore, &c. 

7. How many dollars in 60 dimes? In 400 
dimes ? In 480 dimes ? 

8. In 600 cents how many dollars ? In 4800 cents? 



LESSON XXIX. 



21* English Money or currency is the currency 
used in England. 

(a) TABLE. * 

4 farthings (far.) make 1 penny. . . . d. 
12 pence. " 1 shilling. . . s. 

20 shillings " 1 pound. . . . £. 

21 shillings "1 guinea^ . . . guin. 
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Note. — 1. A sovereign (sov.) is a coin worth \)ne pound. 
2. For description of coins and for other information, see *' In* 
tennediate." 



FSOBLEMS. 

1. How many farthings in 2 pounds ? 

Anal. Steps. — 1. Reduce pouruts to shillings, 

2. Reduce shillings to pence, 
8. Reduce pence to farthings, 

2. How many pence in 3 shillings ? In iTs. ? 
In 21s. ? In £4 ? In £3 ? In £12 i 

3. IIow many farthings in 3 pence ? In 12 
pence ? In 37 pence ? In 5 shillings ? In 3 shil- 
lings ? In 2 pounds ? 

4. In 3 pounds how many shillings ? How many 
pence ? How many farthings ? 

5. In 2880 farthings how many pounds ? 

. Anal 8teps. — 1. Reduce /a^things to pence, 

2. Reduce pence to shillings. 
8. Reduce shillings to pounds,' 

6. How many shillings in 84 pence? In 108 
pence 3 



LESSON XXX. 



22* Troy Weight is used for weighing gold, silver, 
and jewels, and in determiniDg the specific gravity of 
bodies, &c. 
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{a) TABLE. . 

24 grains (gr.) make 1 pennyweiglit. . . . pwt. 

20 pennyweights " 1 ounce oz. 

12 ounces " 1 pound lb. 

Note. — 8^ grains ipake a carat for weighing diamonds. 

PROBLEMS. 

1. How many grains in 2 pennyweights? In 
3 pwt. ? 

2. How many pennyweights in 3 ounces? In 
5 ounces? 

3. How many ounces in 80 grains ? In 120 pwt. ] 

4. What will a gold chain, weighing 12 penny- 
weights, cost, at 80 cents a pennyweight ? 

5. I have a pin weighing 4 pennyweights ; what 
is it worth at 75 cents a pennyweight? 

6. Reduce 96 ounces to pounds; to penny- 
weights. 



LESSON XXXI. 

23. Avoirdupois weight is used for all ordinary 
•purposes. 

(a) TABLE. 

16 drams (dr.) make 1 ounce oz. 

16 ounces " 1 pound. .... lb. 

25 pounds " 1 quarter qr. 

100 pounds or 4 quarters " 1 hundredweight cwt 
^000 pounds •" 1 ton T. 



V 
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Note. — The gross-cwt. contains 112 pounds, or 4 quarters of 28 
pounds each. The gros»-ton (2240 lb.) is used at the U. S. Custom 
House, and the Penn. Coal Mines. 

1. How many drams in 3 ounces ? In 4 ounces ? 

2. How many ounces in 2 pounds ? In 5 pounds ?_ 

3. How many pounds in 5 hundred weight ? In 
4 cwt. ? 

4. How many hundred weight in 3 tons ? In 4 
tons? 

6. In 6 oz. 5 dr. how many dr. ? In 4 oz. 3 dr. ? 

6. In 4 lb. 6 oz. how many ounces ? In 3 lb. 
2oz.? 

7. In 32 ounces how many pounds? In 96 oz. ? 

8. In 200 pounds how many hundred weight? 
In 384 pounds ? In 437 pounds ? In 689 pounds ? 

9. What will 13 pounds of flour cost at $4 per 
hundred weight ? At $2 ? At $8 ? 

10. How much will 4 cwt. of sugar come to, at 
8 cents a pound ? At 5 cts. ? At 9 cts. ? 



LESSON XXXU. 

24:. Apothecaries' Weight is used in preparing 
prescriptions, but drugs and medicines are bought and 
sold by avoirdupois weight. 

{a) TABLE. 

20 grains (gr.) make 1 scruple. ... sc. or 3. 

3 scruples " 1 dram dr. or 3. 

8 drams " 1 ounce . . . . oz. or § . 
12 ounces " 1 pound. ^» ^^ ^* 
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PROBLEMS. 

1. How many grains in 3 scruples ? In 4 sc. \ 

2. How many scruples in II drams? In 
drams 2 

3. How many ounces in 24 pounds ? In 
pounds? 

4. How many ounces in 96 drams? In 
drams ? 

5. In 43 drams how many scruples? 'In 
drams? 



\ 



LESSON XXXIII. 
2S. Long Measure is used for measuring distanc 

(a) TABLE. 

12 inches (in.) make 1 foot ft. 

3 ft. "1 yard. ... yd. 

5* yd. or) « ^ , . 

40 rd. " 1 furlong. , . fur. 

8 far. or 
320 rd., or 
1760 yd. or 
5280 ft. 

(5) TABLE OF GEOGSAPHIO LONG MEASUBB. 

8 geographic miles (mi.) make 1 league, lea. 

60 geographic or ) '' 1 \ ofK^ld^^ ^^ 

69^ English miles ) ( equator, or 

^^0 degrees " 1 gceat circle, g» c 



" 1 mile mi. 
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PROBLEMS. 

1. How many inches in 3 feet ? In 7 ft. ? In 
12 ft.? 
. 2. How many feet in 24 inches ? In 36 inches ? 

3. How many rods in 2 furlongs ? • In 5 fur. ? 
In 3 fur. ? In 2 miles ? In 4 miles ? 

4. How many rods in 33 feet? In 66 feet? In 
11 yards ? In 22 yards ? In 33 yards ? 

5. A cannon threw a ball 8000 yards ; how 
many miles is that ? 

_ 6. How many. inches in 3 yards and 1 foot? 

7. At 30 cents a foot, what will 13 yards 2 feet 
of wire railing cost ? At 70 cents ? At 40 cents ? 



LESSON" XXXIV. 



26. Cloth Measure is used by merchants in the 
sale of cloth, ribbons, laces, etc. 



(«) 


TABLE. 




2 sixteenths 


make 


1 eighth. 


2 eighths 
2 quarters 




1 quarter. 
1 half. 


4 quarters or | 

2 halves or >■ 

36 inches ) 


a 


1 yard. 



Note. — The old table of cloth measure is no longer used. By it 
the quarter is divided into 4 nails, each nail being 2^ inches ia lem^th^ 
£12^ £& Dot used ia the United States. 
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FB0BLEM8. 

1. How maiiy inclieB in 8 quarters ? In 4 Sths I 
In 3 yards ? 

2. How many eighths in 5 quarters? In 3 
yards ? In 4 quarters ? 

3. How many quarters in 5 yards ? In 6 yards? 
In 3 yards ? 

4. How many eighths in 12 16ths ? In 16 quar- 
ters ? In 5 qr. ? 

5. What will 3 sixteenths of cloth* cost at 3^ 
cents a qr. ? " 

6. What is the cost of 3 eighths of ribbon at 40 
cents a yard ? At 60 cents ? -At 16 cents ? At 8 
cents ? 

7. How many quarters in 2 yd. 2 qr. ? In 3 yd. 
2 qr. 3 8ths ? In 5 yd. ? 

8. At 5 cents a quarter, what will 3 yd. 2 qr. of 
braid cost ? At 9 cents ? At 11 cents ? 



LESSON XXXY. 

27* Square Measure is used to calculate areas, an 
of land, lumber, painting, paving, &c. 

(a.) A square is a figure having four 
equal sides and four right angles or comers ; 
a square foot is a square 1 foot in length 
and 1 foot in breadth, thus : 
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ILLUSTEATIONB. 



Ist row of feet. 







1 


2d row of feet. 








Sd row of feet. 









1 yard =3 feet. 



I sq. ft. 


1 sq. ft. 


1 sq. ft. 


1 sq. a. 


1 sq. ft. 


1 sq.'ft. 


1 sq. ft. 


1 sq. ft. 


1 sq.ft. 



9> 

CO 
il 

-a 

u 

98 



Form. — Since in one row there a/re 3 square feet, in 3 rows 
there are 3 times 3 square feet, which is 9 square Jeet ; hence 
in 1 sq, yd, there are 9 sq,/t, * 



{a) TABLE. 

144 square inches (sq. in.) make 1 square foot, sq. ft- 
9 sq. ft. " 1 square yard, sq. yd. 

30 J sq. yd, " 1 square rod, sq. rd, 

40 sq. rds, " 1 rood* . . . E. 

4 R. " "1 acre .... A. 

640 A. "1 square mile, sq. mi. 



PROBLEMS. 



1. How many square feet in 5 square yards? 
In 7 -square yards? In 11 sq. yd.? In 15 sq. 
yards ? 



^ A rood then is a qoartcT oi aii ttcre* 
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• 



2. How many square yards iii 36 sq. feet ? In 
108 sq. ft. ? In 162 sq. ft. ? 

3. IIow many rods in 3 roods ? In 2 quarters 
of an acre ? In 3 quarters of an acre ? In 2 acres ? 
In 8 acres ? 

4. How many acres in 320 sq. rods ? In 80 sq. 
rods ? In 11 roods ? In 800 rds. 'i 

5. If one acre or 4 roods of land costs $28, what 
will 1 rood cost ? 2 roods ? 17 roods ? 3 roods I 
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28. Cubic Measure is used in estimating the con- 
tents of solids ; as wood, stone, the capacity of cisterns, 
&c. 

(a). A cube is a solid, having six equal 
square sides. Thus, a cubic foot is a body 
1 foot in length, 1 foot in breadth, and 1 
, foot in thickness. 

TABLE. 

1728 cubic inches (cu. in.) make 1 cubic foot, cut. ft. 

27 " feet " 1 cubic yard, cu. yd. 

24J « «or) « 1 perch of )p^^ 

99 qr. cu. ft. j Stone, J • 

16 cu. ft. "1 cord foot . c. ft, 

J^S cu. ft. f . ^ 
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ILLOBTEATIOH. 



^ il 






i 


^m 


iBiiy 


r 





(B.) AiTAL, Stkps, — 1. Mnd tht num5«r o/rotet t>/ou./t. in 1 
eti. W. 

FoHu. — since there are 8 roiet of cabin feet in 1 tierolta&t, 
in 3 tiers there are 3 times 3 row*, wliich is 9 rowi. 

2. Find the nuJiiber of cvhiefeet in 1 cu. yard, 

FoEM. — Since in 1 row there are 3 cuiic feet, in 9 rotei 
there are 9 times 8 enbic teet, whioh is 37 cubic feet. 

CoHOt.— "Therefore, in one cnbic yard there are 37 Piibio 
feet. Hence to find the solid ooatenta of a buij we have the 
following 

(A) Rulo. — Mxdtiply the lzngth by the breadth, 
and that product by the thickness. 

{d.) A pj'Je of wood 4 feet m4.6,an.^ Vfetiv,"^-^ 
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and 8 feet long contains 1 &)rd: and a cord foot is 1 
foot in length ofsueb a pile, thua : 




FB06LEU8. 

1. How many cnbic feet in 3 cubic yards % In 
4 en. yds. \ In 1728 cu. in. ? 3456 en. in. ? 

% How many quarter cabie ft. in a perch of 
Btone \ In 2 perch of stone ? 

3. Eow many perch of Btone in 99 qr. en. ft. % 
In 198 qF. cu. ft. ? 

4, How many cnbic feet in a pile of wood 1 feet 
long 2 feet wide and 3 feet high ? 

5, How many corda and feet in a pile of wood 
18 feet long 3 feet high and 4 feet wideJ 

6. How many corda in 24 cord feet ? Id 56 
pord feet ! In 75 cord feet % In 150 cubic feet % 



LESSON XSXVII. 

2Q. Liquid or Wine Measure is used for meaBnr- 
itg aUkinds of liquids. 
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(a) TABLE. 



4 gills (gi.) make 


1 pint. . . . . pt. 


2 pt. " 


1 quart. . . . qt. 


4qt. « 


1 gallon. . . gal. 


31i gal.* " 


1 barrel. . . . bbl. 


2 bbls. or 63 gal * . " 


1 hogshead . hhd. 



(5) MISCELLANEOUS.* 

86 gallons make 1 barrel of beer. 

54 gallons or 1^ barrels " 1 hogshead of beer. 
42 gallons ** • 1 tierce. 

2 hogshead or 126 gallons " "1 pipe or butt. 

2 pipes " 1 tun. 

PSOBLEMS. 

1. How many gills in 4 pints ? In 6 pints ? In 
7 pints ? In 11 pints ? In 10 pints ? In 14 pints ? 

2. How many pints in 3 quarts ? In 20 quarts ? 
In 47 quarts ? hx 1 gallon ? In 4 gallons ? In 12 
gallons? 

3. How many gills in 3 pints ? In 3 gallons ? 
In 7 quarts ? In 7 gallons ? In 4 quarts ? In 4 
gallons? 

4. How many gills in 2 gallons 2 quarts ? In 
2 gallons 2 pints ? In 2 pints 2 gills ? In 2 gallons 
2 gills ? 2 gallons 3 quarts ? 2 qt. 2 pt. 2 gi. ? 

*NoTR. — ^This measure was formerly in use in the U. S., but la 
now nearly or quite obsolete. 
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5. How many quart bottles can be filled from 
10 gallons of vinegar ? How many pint bottles ? 
How many gill cups ? How many gallon jugs ? 



LESSON xxxvm. 

30. Dry Measure is used for solids; as grain, fruit, 
^ aslies, &c. 

{pi) TABLE. 

2 pints make 1 quart. . . qt. 
8 qt. " 1 peck. . . . pk. 

4 pk. " 1 bushel. . . bu. 

« 

Note. — 5 gills wine measure make about 1 pint dry measure. 

PBOBLHMS. 

1. How many pints in a peck? In 3 pecks ? In 
5 qts. ? In 4 pecks 4 pints ? In 4 pecks 4 qts. ? 

2. In 84 pints how ijaany qt. ? How many 
pecks ? How many bushels ? 

3. In 80 qt. how many pints? How many 
f)eck8 ? How many bushels? 

4. In 80 pecks how many bushels? How many 
pints ? How many quarts ? 

5. At 6 cents a pint, what will be the cost of a 
peck of hickory nuts ? Of 3 quarts ? Of 1 bushel ? 

6. I bought a bushel of chestnuts at 10 cents a 
pint; bow much was that a peck \ 
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7. 2 pecks of cranberries cost 96 jents; what 
was that per pint ? Per qt. ? Per bushel ? Per 3 
pecks i Per 2 qts. ? 

8. I sold a bushel of chestnuts at 12 cents a 
quart ; how much did I receive for them ? 

9. I bouglit a bushel of strawberries for $6.40, 
and sold them at 40 cents a quart : what did I gain ? 

10. I bought a barrel of apples, containing 3 
bushels, and sold them at the rate of 15 cents for 2 
quarts ; how much did I receive for them ? 

11. A man bought a bushel of potatoes for $3, 
he sold them at the rate of 20 ets. for 2 quarts ; did 
he make or lose, and how much t If sold at the rate 
of 2 quarts for 30 cts. ? 



LESSON XXXIX. 



31» Time is the measure of duration. 



60 seconds (sec.) 
60 m. 
24 hr. 

7 da. 

4 weeks 2 days 

12 calendar months 

365 days 

100 years 
8 



{a) TABLE. 

make 

ii 

6i 

a 
ti 
u 



1 minute. 
1 hour. . 
1 day. . . 
1 week. . 
1 month. 
1 year. . . 
lyr. 
1 qentury. 



m. 

hr. 

da. 

wk. 

mo. 

a 
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Seasons. 

Winter, 
Spring, 

Summer, 

Autumn, 
Winter, 



♦ (S) DIVISIONS OF THE TEAB. 



1. January, 


81 days. 


Jan. 


2. February, 


28 or 29* 


Feb. 


3. March, 


31 


Mar. 


4. April, 


30 


Apr. 


5. May, 


31 


May. 


6. June, 


30 


Jnn. 


7. July, 


31 


July. 


3. August, 


31 


Aug. 


9. September, 


30 


Sept 


10. October, 


31 


Oct 


11. November, 


30 


Nov. 


12. December, 


81 


Dec. 





3G5 or 366 days. 



Thirty days hath September, 
April, June, and November, 
February* hath twenty-eight, 
And thirty-one the others rate. 



LESSON XL. 



\ 



PROBLEMS. 



1. How many seconds in 2 minutes? 
minutes ? In 4 minutes ? In 1 2 minutes ? 

* February has twenty-nine days in evecy TjeK^-^cnx. 



In 3 
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2. Sow many minutes in 120 seconds? In 3 
hours? In 240 seconds ? In 5 hours ? 

3. How many days in 3 months ? In 3 months 
12 days ? In 5 months 7 days ? 

4. How many hours from 6 a. m. to 11 a. m. ? 
From 4 a. m. to 12 m. ? From 9 a. m. to 3 p. m.? 
From 11 A. M. to 10 p. m. 

5. How many minutes from 20 minutes past 
nine to ten minutes past ten ? From 7 minutes past 
8 to 25 minutes before 11 ? Between 13 minutes 
past 11 o'clock A. M. and 12 minutes past 2 o'clock 

p. M. ? 



{C.) TABLE OF 


PAETICULAES. 


12 things 




make 1 dozen. 


12 dozen 


• 


" 1 gross. 


12 gross 




*^ 1 great gross. 


20 things 




" 1 score. 


24 sheets of paper 


' 


^* 1 quire. 


20 quires " 




" 1 ream-. 


66 pounds of corn 




« 1 bushel. ' 


60 " of wheat 




« 1 bushel 


196 « of flour 




" 1 barrel. 


200 pounds of beef, pork, < 


or fish 


'^ 1 barrel. 



CIECULAR OE ANGULAR MEASURE. 

32» Circular or Angular measure is used to measure 
angles or the arcs of circles. It is used in astronomy, 
geography, navigation, and surveying, and for calcula- 
ting differences of time. 



i 
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{a,) TABLR. 



60 seconds {") make 
60 minutes ^ 

30 degrees " 

90d^rees ^ 

4 qoadrants or u 
12 signs 



^5^51^ 



} 



1 minate, 
1 degree, 
Isign, 

J 1 quadrant, 
( 1 nght angle, 

( circumference 
( or circle. 



marked ^ 

u o 



u 
a 



a 



Big. 

quad. 
r. a. 

cir. 




(h.) Notes.— 1. The greatest 

distance across a drde is called 

>^ its diameUr. The distance around 

\^ it is called its eireumference. Any 

\y^ part of the drcumference is called 

an ore. 
'Q 2. Itan J circumference, wheth- 
/i^ er large or small, be divided into 
*^ S60 equal arcs, each arc is called 
a degree. The degree is divided 
into 60 minutes, add the minufte 
into 60 seconds. The length of a d^ree, minute, or second, depends 
on the size of the circle. K the size of the circle is increased or de- 
creased, the length of the degree, minute, or second is also increased 
or decreased. 

3. For the explanation of the principles of Longitude and Time see 
Intermediate or PraeHeal Arithnletic, page 225. 

TEST <)UESTIONS FOB EXAMINATION. 

Additioit.— What is addition f * What Is the regnlt called in addition f 
Give the formnla for adding 20 and 50. 60 and 70. 30 and 40. 90 and 80. 

l.t Give the rule. What is the snm of 80 and 90. SO and 70. 60 and 70. 
20 and 30. 70 and 4a 

* For answers to these and similar questions the pupils are referred to the 
Practioal or Intermediate Arithmetic. 

t These figures refer to the pHragrapfas in the text of the hook. In exam- 
inat}on the teacher should teet the \mpils upon the practical prohlems, and 
0ee tbat they can readil;- give tho appri)Y.riale formuiaft. 
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3« QIto the formula for adding 87 and 60. 86 and 80. 90 and 67. Give 
the rale. What is the sum of 39 and 20 ? Of 37 and 80 ? Of 90 and 47 1 Of 
60and39t Wliat is the sum of 8+ 2+ 5+ 8+9-»-3-f 8-|-6-»-7+2-t-4-»-8t Of3+6 
+6+7+8+9 +3+4+7+6+41 

3. OiTe the formula for adding 63 and 25. 43 and 25. 98 and Tl. G-lve 
the rnle. What is the Bum of 48 and 62 f Of 27 and 9U Of 82 and 75 f Of 
95and74? 

4. Give the formnla for adding 36 and 78. 26 and 67. 97 and 39. Give 
the rule. What is the sam of 87 and 86 ? Of 85 and 67 1 Of 83 and 95. Of 
24 and 39 ? Of 63 and 79 ? Of 39 and 78 ? Of 83 and 67 ? What is the sum 
of 637 and 463? Of325aQd4C7? Of 397 and 763? Of 273 and 84? 

5. Add from the blackboard the following numbers 86+24+86+87. Give 
the rule. 

SVBTRA.0TI0V.— What is subtraction ? What is the result called ? Which 
number is called the minuend ? Wliich the subtrahend ? Which the dif- 
ference? Which the remainder? Which two terms are equal totheminu- 
end t Which term subtracted from the minuend will give the remainder ? 
Which term subtracted from the minuend will give the subtrahend ? 

6* Give the formula for subtracting 60 from 130. 90 from 180. 70 from 
260. 60 from 520. Give the rule. What is the difference between 60 and 
180? 50 and 170? 00 and 620?. 40 and 520? 30 and 640? 90 and 870? 60 
and 660 ? What is the difference between 80 and 121 ? Give the formula. 
Give the difference between the following numbers :— 36 and 128. 73 and 
144. 076-35. 437-62. 

7* Give the formula for subtracting 89 A'om 137. Give the rule. What 
is the difference between the following numbers ? 176 and 86. 874 and 98. 
673 and 87. 

8* What is the difference between 88 and 100? 73 and 100? Give the 
rule. 800 less 87 are how many ? 800— 63=what ? 

9* Give the formula for taking 87 from 463. Give the rule. What is the 
difiEBrenceof467and93? Of 378 and 27? Of 886 and 97? Of 567 and 88? 
Of476and39? 

MiTLTiPLiOATioN.— What Is the result called in multiplication ? Which 
number is the product ? Which is the multiplicand ? Wluch the multiplier ? 
Which two terms multiplied together equals the product ? 

10. Give the formula for finding the product of 8 and 90.. 6 and 70. 
Give the rule. 6 times 20 are how many? 

11« Give the formula for multiplying 98 by 4. Give the rule. 6 times 
89 are how many ? 5 times 37 equals what ? 6 times 87 equals what ? How 
much longer will a cheese last 1 m:m than 8 men? 8 men will eat a cheese 
how much quicker than one man ? How much more work can 9 men do 
than 1 man ? A certain piece of work will last 1 man how much longer than 
9 men ? 

12. How many are 18 times 17? Give the fotmxxVflk. Qtw^l^^T^^i* Ha^ 
mtmy are 16 times 181 14 times 191 latimealQ^ « 

6* 
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18. How mftny are IStimM 87t ■ Qivp the fonnala. Give the role. How 
many ar<U3 timea 87 r ia.timea86t 13 times 43t 12timea83? 

DivisxoH.— What is the n amber to be divided called t The number by 
which it is divided ia called what ? What is the resnlt called ? The product 
.of what two nnmbers eqnala the dividend ? What is meant by one-half of a 
thing or number ? What Is one i of an apple f How many in j^ of 6 apples Y 
What is meant by 3^A« 7 What is 3 ^A« of one apple? WbaX in S Jiftha 
of 10 apples ! Of 15 apples'? Of 25 peaches ? 

14* G-ive Form L What is the result called in this formula ? 

16* Give Form IL What is the result called in this formula? What 
number is called the minuend ? Which the subtrahend ? 

16. Give Form III. Which number is the multiplicand? Which the 
multiplier? Which the pfoduct ? Which the result ? ' 

1 T. Give Form IV. Which number is the dividend T Which the divisor ? 
Which the quotient ? Which the result ? 

18. Give Form V. Which is the divisor in this formula? Which the 
dividend ? Which the quotient ? Which the result ? 

10. Give Form. YI. Which is the dividend! What rule does the 6th 
formula illustrate ? Avb.^ Companaoiu 

20* What is U^ S. Money? What Is meant by currency? Repeat the 
table. How are dollars separated from cents and mills ? How many dimes 
in $6 ? Give the formula. What are the denominations of U. S. Money ? 

21 ' Where is English money used ? What are the denominations f What 
ia the value of a sovereign t Bepeat the table. Bepeat the table in a reverse 
order. 

22* What is the use of Troy Weight? What are the denominations ! Be- 
peat the table. Repeat the table in a reverse order. 

23* What is the use of Avoirdupois Weight ? What are the denominations ? 
Repeat the table. Repeat the table in a reverse order. 

24* What is the use of Apothecaries^ Weight f What are the denomina- 
tions ? Repeat the table. Repeat the table in a inverse order. 

25* What is the use of Long Measure? What are the denominations t 
Repeat the table. Bepeat the table of Geographic Measure. 

26. What is the use of Oloth Measure? Repeat the table. What are 
the denominations ? 

27* \^hat is the use of Square Measure? What is a square? Wh-tt is 
the difference between a square foot and a foot square ? Between 2 sqaare 
feet and 2 feet square ? Between 5 square feet and 5 feet square? Give 
the formula for Anding the number of square f^et in a square yard. Repei^ 
the table. 

28* What is the use of Cubic Measure? What is a cube ? Bepeat the 
table. Give the formula for finding the number of cubic feet in a cubic yard. 
Give the rule. What are the dimensions of a cord of wood ? 
jS9» What 1b the use of liquid Measure? Repeat' the table. What are 
^e denominaUouB ! 
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SO* What 1b the use of Dry Measure f Bepeat the table. Give the de- 
nomuiationH. 

31 • What is time f How is time measured naturally t Artificially t Be* 
peat the table. How is the year divided f Give the oamee of the months 
in their order. How many days has each ? How many days has February 
in leap-year. Repeat the table of particulars. 

32* What is the use of Circular or Angular Measure ? Bepeat the table. 
What is meant by oircumferesce I By diameter t By ;arc f By right angle t 
By quadrant? • 



To the Teacher — The preceding subjects are 
to be studied in connection with the corresponding 
subjects of the Intermediate^ Practical^ or Com- 
mercial Arithmetics^ and the time occupied is to vary 
according to the time spent in the same subjects in 
written arithmetic. It is very important that the 
pupil at each step should be subject to a searching 
examination. The test questions are only to be 
used as an aid for this purpose. Particular atteii- 
tion should be given to the following points : 

1. Rapidity and Oiocuracy im, conJmiing nv/m- 
hers at sight* 

2. Promptness and accwacy in abstract mental 
operations. 

8. Distinctness in stating the analytical steps of 
complex problems, 

4. Familiarity with the application of the Jive 
arithmetical formiUas. 
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FRACTIONS. 



LESSON XLI. 

NOTATION. 



iy called one half. 
i " one fourth. 
i " onejlfth. 
I" " one sixth. 



f, called S fourths. 
I /' 2Jlfths. 
f " 3 sevenths. 
^ " 5 ninths. 



33. Fraxstions are expressed by a namerator and 
a denominator. 

34. The Denominator shows how many equal 
parts the anit is divided into, and gives the name to 
the fraction, 

(a.) It may be written at the right of the numera- 
tor in words ; as, % tenthSy 9 sevenths^ S seventeenths^ 
or under the numerator, thus : -f SeSnator. 

35. The Nnmerator shows how many there are 
of those equal parts. 

(a.) It may be written either at the left of the de- 
nominator, as 3 tenths^ 4 sevenths^ or over the denomi- 
nator, thus : ^ ;romta5;,r. 

3S, Th6 Numerator and Denominator taken 
together are called the terms of a fcacVivoxi. 
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1. When an apple is divided into 3 equal parts, 
what are the parts called ? When divided into 4 
eqnal parts ? When into 7 ? 

2. When an orange is divided into 8 eqnal parts, 
what are the parts called? When divided into 
4 parts ? 11 parts ? 9 parts ? 6 parts ? 

3. When a peach is divided into 2 eqnal parts, 
what is each one of the parts called i When divid- 
ed into 5 equal parts ? Into 3 equal parts ? Into 
7 equal parts ? Into 11 equal parts ? 

4. When a melon is divided into 5 equal parts, 
what is one of the parts called ? What are 2 parts 
called ? 3 parts ? 5 parts ? 

5. When a pie is cut into 8 equal parts, what 
are two parts called } 6 parts? 3 parts ? 1 part? 
7 parts? 4 parts? ^ 

6. What is meant by i, i,.|, |, &c. ? Ans.— jBy 
one-half is meant onb of the two equal jpa/rta into 
which a thing or number is dvoided / one-third is 
one of the THREE equol jpo/rts / one-fifth is one of the 
FTVB equal jparts; <&c. 

7. What is meant by f, f, -J, &c. ? 

Ans. — By two-thirds is meant two of the three 
equal parts into which a unit or numher of v/nits is 
divided } the term three-fifths means three of the 
PTVE eqv^l pa/rts into which a u>nit or number of 
imits ,is divided, c&c. 

Note. — ^When no definite number of units is expressed, one utUt 
M always understood, 

S. When a melon is divided \Ti\.c^ ^Ssl ^o^'^i.^'ss^a.^ 
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what is one of the parts called ? Ans.— On^rxTH 
of 1 melon. 

9. When an orange is divided into six parts, 
what is 1 part called ? What are 8 parts caUed ? 
4 parts ? 

10. When a pie is divided into 12 equal parts, 
what is 1 part called ? What we 6 parts called 3 
7 parts? 8 parts ? 



LESSON XLH. 

EEDUOnON, 



37 • Principle.— -If both numerator and denomina- 
tor are multiplied bjjr the same number, the valiie of 
the fraction will not be changed, because 

27^ number of the parts increases in the same ratio 
as the size diminishes, 

nitUSTRATION. 

a X a = 4 

T X a = T 

, A , ^ K , 



[ I I = I I I I I I I 

Form a series * of fractions from each of the fol- 
lowing primary fractions, by multiplying both 
numerator and denominator by each consecutive 
number from 1 to 20. 

* Tobe read tram slatea oi paper aa a Qlass ezeroise. 
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MODEL. 

4 = f =«=J=A=t'i, Ac. 

1 3 — 3 — 4 5 _6 JIta 

4 e 8 10 13 Mrm 

TABLE 

Of all the primaiy fractions, the denominators 
of which are less than 13. 

i 

i 
i 



+ 


A 


A 


A 


A 


A 


} 


A 


\ 


1 


1 


A 


1 


A 


A 


A 


i 


f 


1 


f 


1 


6 
T 


A 


A 


tV 


* 


? 


4 


1 


A 


A 


10 


A 


f 


1 


t 


f 


1 


1 


H 



LESSON XLHL 

38, Principle.— If both numerator and denomina- 
tor are divided by the same number, the value of the 
fraction will not be changed, because 

ITie number q/ the parts diminisJiea in the same ra- 
tio as the size increases. 



ILLUSTRATION. 



4. •*- 4 

8 •*- 4 



I I I I 111 = 

BLAOKBOAKD EXEKOISE. 

MODEL. 
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NoTB FOR THE Tbacher. — ^Write on the blackboard ezemses 
of fractions formed from the foregoing table of primary fractions. 

Recitation. — Let the . teacher point, and the dass name the 
primary fraction indiyidually or in concert ; thus, •}, ^, ^, &c The 
exercise may be varied as follows : — 

1. Commence at the left hand and pass toward the right. 

2. Comn^nce at the right hand and pass toward the left. 

S. Commence at any place in the line and pass in either directioii. 
4. Point to any number, the class naming the result instantly. 
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39. A Proper Fraction is less than a unit ; as }, 
f , &c. 

40. An Improper Fraction is one equal to or 
greater than a unit^ as f , ^S ^^' 

4:1. A Mixed Number is a whole number added 
to a fraction: as 3+4^, 2+f. The sign is usually 
omitted : as 7|. 

1. How many halves in 5 apples ? 

FoBM. — Since in 1 apple there a/re 2 halves^ in 5 apples there 
are 6 times *2 halves^ which is 10 haloes^ h^ence, in 5 apples there 
are 10 Tiahes of an apple. 

#2. How many fourths in 3 pears ? 6 melons ? 

9 oranges ? 8 pies ? 12 lemons ? 19 cakes ? 

3. How moxiy ' sevenths in 3? In 4? In 6? 
In 5? 

4. How many Jijihs in 6? In 13? In 12? 



(4) (5.) 


(6.) 


14|=? 6?=? 


7|=? 


llf=? 2{=f 


8?=? 


16^=? 6^=f 


9A=» 


14J= ? 8A= ? 


8|J=? 


13|=?4^=? 


.«H=» 


6J=? 8TV=t 


e|=f 



IHTKLLEOTUAL AEITHMKTIC. 95 

5. How many sixths in 3|^? 

FoBM. — Since in 1 unit there are 6 sixths, in 3 t/ntto there 
are three times 6 sixths, which added tp | equals 23 «ta;2^« / Aenctf 
inB§ there are^^-, 

6. How many ninths in 3^ ? In 4| ? In 6^ ? 

7. Write an improper fraction for each of the 
following mixed numbers. 

» MODEL. (1.) (2.) (3.) 

8J=Y- 4?=? 4f=? 6J=? 

4:\=^ 6J=? 8?=? 4:i=±l 

3i=-V- 6|=? 6j=? 7|=? 

6|=-V 8J=? 4^=? 8?=? 

6^=-3^ 7i=:? 6?=? 13J = ? 

6J=? 6|=? 17?=? 

8. How many apples in 12 halves of an apple? 

'FoBU,— Since in 2 halves there is 1 apple, in 12 halves there 
are as many apples as 2 halves a/re contained times in 12 
hahes; tohich is 6 times; therefore in 12 halves there are 6 
applet, 

9. How many oranges in 16 fourths? In 40 
fifths? 

10. How many units in 18 halves? In 24 quar- 
ters? In 32 eighths* " 

11. How many melons in 15 halves? 

FoBM. — Since in 2 halves there is 1 melon, in 15 hahes th&re 
are at m^my melons as 2 halves are contained in 15 halves ; 
which are 7, unth one half remaining; hence, in 15 halves of a 
melon there are 7| melons. 

12. How many oranges in 19 quarters of an 

orange? In 20 quarters ? In 11 quarters ? In 48 

quarters? 
9 
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13. How luany units in 63 fiftbs? In 64 
sevenths ? 

14. How maay units in 27 thirds ? In ^ ? In 
^i In4j^? 

16. Write the corresponding mixed number for 
each of the following improper fractions. 

(3.) (4.) (5.) (6.) (r.) • 

¥ tf M • n -1? 

72 73 £1 *i SJL 

■r Tir ^ 7F TT 

99 12 143 13^ 83 

-T- ij -vr- Tl ft 

nan ¥ ¥ 

^ n u n ^ 

-V- f* I* *J ¥ 



HODSL. 


(1.) 


(52-. 


-V-= 6^ 


-V=? 


¥ 


V = 9 


5^=? 


¥ 


-^ = 15J • 


^=» 


¥ 


*,l = 11? 


i',«.= f 


¥ 


Y = 18| 


¥=» 


¥ 


fj= 9iV 


■?f=f 


¥ 



LESSON XLV. 
1. How many quarters in a half? 

ILLUSTBATipN. 

1 = * i = * 



I VI 





FoBM. — iS»;ic6 m one unit there are^ quabtebs, in one hal^ 
of a unit tJiere is 1 halv of^ quarters^ which is 2 quabtebs ; 
hence in \ there a/re f . 

2. In ^ how many sixths ? How many twelfths ? 
ISths? 21sts.? 

3. In i how many eighths ? How many 12ths f 
Jtdthsg S2dBi 
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4. In f how many 12tlis? How many ISthst 
24th8? 48th8? 66ths? 

5. How many ninths in f ? 



ILLUSTBATION. 



1 

/ * 




• 

* 








. ' u • , 

1 1 





t 



I I I I ' I I I I 



* 



■^ V 



I I 



1 I I 1 11 I I 



FoBM. — Sirice in 1 unit there a/re 9 ninths^ in ^ of a unit 
there i* i of 9 ninths, which is 3 ninths; and i7r2 thirds there 
are 2 times 3 ninths, which is 6 ninths; hence in f ther^ 



is {• 



6. In f how many 12th8 ? leths ? 86thB I 
82ds? 

7. In f how many 25ths? SOths? TOthflJ 
90ths? 

8. How many 72dB in i ? Itt|? In|? IiiyV' 

In A? 

9. Howmany 84ths in J ? In | ? In f ? In 

I? Inl? 

10. How many 24:ths in | ? In | ? In | ? In 

A?' In A? 

11. How many 9th8 in 7? In 11 ? In i? In|? 

12. How many 24th8 in 3 ? In | ? In 3^ J 
In6^? 
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LESSON XLYI. 
To find the sinvple or lowest terms of a fraction. 

4c2m A Fraction is said to be expressed in its 
lowest terms when no number greater than one will 
divide both numerator and denominator without a 
remainder. 

Change \ to its lowest terms. 



JLLUSTRATION. 



6. •«- a 

8 •«- 3 
> 



I I I I I I I " = I I 

Form. — % is the greatest number that will exactly divide 
both terms of the fraction | ; therefore the result J is the 
lowest terms of the fraction. 

(a). Rule. — Divide the terms of the fraction hythe 
greatest number that will divide them without a rC' 
mainder, 

SLATE AND BLACKBOARD EXERCISES. 

Express each of the following fractions in its 
lowest terms. 

MODEL. (1.) (2.) (3.) (4.) (5.) (6.) 

3 1 12 9 «3 11 *i M ♦S 

TS — T TIT— » IT 7T It W ¥F 

4 I 9 fi3 21 42 j*6 _5T 

12 1 5 9 64 13 43 21 JI3 

4 2 24 9 133 35 _T3 SO 12 

TJ — 5 41— » Tf¥ ' T2 2lB ¥f ^I 
S 1 40 2 T2 48 41 48 24 

< __ 1 49 O 24 35 ^^ J^S 24 



INTELLEOTUAL ABITHMETIC. 99 

Recitation. — 1. Require the above exercises to be copied on 
fllate or on paper, completed as in the model, and read at recitation. 

2. Require the numbers to be completed orally from the book 
without hesitation. 

8. The teacher shonld question the dass on the same. 

1. What is the simplest form off? Of 3^? Of 
A:? Ot^i Of^^V? Of^? Of4|? OffJ? 

2. What are the lowest terms of -^i Of ^^ ? 
Of II? Of if? Off^? Offf? Of 11? 

3. Wliat are the lowest terms of -j^^ ? i^i || ? 

ff? 41? iVtt? M? li? -^V tW? 

4. What are the lowest terms of || ? |^ ? ||4 ? 

if? M« M« M? fl? iV^« +n? 

5. What are the lowest terms of ^ ? -^i ^ ? 
'i%? ^M 1^? 1^? A^TT? ^A« A\? AV» 

6. What are the lowest terms of -^ ? -^ ? 

dhr? tIit? T*ir» i^« iVir? iSV? iVV? AV« 
iV\r« iV^2 AV? AV? i¥tr« i^« i%« i%» 



LESSON XLVII. 



45. When Fractions are of the same deDomina- 
tion, they have a common denominator. 

Change f and J to equal fractions of the same 
denomination. 

Note. — Change | and f to the most convenient denomination.* 



•Twelitha. 
9* 



100 
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ILLUSTfiATION. 



( 


X 


4 


9 


X 


4 




A 








-% 




1 





iX 3 
X 3 






= I I I I I I I I i I I 



( ; i i == I . I I I I I I I I I I 

FoBX. — ^Maltiplying or dividing- both terms of a fraction 
bj the same number does not change its value ; hence if the 
terms of f are multiplied by 4, and the terms of | are multi- 
plied by 3, the resnlting fractions j\ and -^^ will be equal to 
the original fractions, | and }, and have a common denominator. 

{d.) Rule. — Multiply or divide the terms afthejrao- 
Hon by any number that will make them o/ the same 
denomination. 



6LATB AND BLACEBOABD EXSBCI6E8. 



MODSL.* 



a.) 



(2.) (3.) (4.) (6.) 



1,1; A. iV 


1,4; » 


1, ? 


4, i 


4, f 


iV i 


ii:4f,it 


1.4; » 


I i 


f,t? 


t\.4I 


4, A 


l,l;fifi 


il;» 


1. i 


4,fl 


A,. 4 


l,A 


hi; !, i 


hhi 


h i 


f « 


A. 4* 


1, ? 


v» y 1 »» f 


!,?;» 


4, A 


4, 1 


i A 


4, 4 


4.};f$.« 


4,1; t 


fA 


f H 


t. ? 


f, 1 


Recitation.^ 


-(See Lesson XT-VL) 









* NoTBS.— L When one denominator can be divided exactly by the other 
It is necessary to multiply only one of the fractions ; thus, f, | ; |, ^. 

9. When hoth deuominators cannot be divided exactly by at:y number, it 
la necessary only to write for the humerator of each fhustion the product of 
«>ach numerator and the denominator not its owUi over the product of the de- 
uominaton ; tbuB, |, * ; A. A- 
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W 

6. Keduce f and f to a common denominator. 
Reduce i and f • i and ^. \ and ^. | and ^. 
\ and ^. ^ and ^. 

7. Eeduce | and f . f and ^. f and ^. f 
and ^. -j^ and 3^. 

8. Eeduce \ and ^. f and ^. f and ^. f 
and f . 4 ^^^ f • 

9. Eednce f and -j^. 4^ and 1^. f and-|. |- 
and f . 4 ^^d A- 

10. Eeduce ^ and i. f and f . 4 ^^^ i* f ^^ 
f |and|. 



LESSON XLVIIL 

1. What is i of 3 -inches ? Ans. — One qf the 
two equal jparta into which Z inches is divided. 

illustbahon. 

i of 8 inches. 

. ' -A 






2. What is \ of 3 inches ? Ans. — 1^ inch. 

3. What is i of 1 inch ? Ans. — J inch. 

4. What is i of 1 inch ? Ans. — i iwcA. 

5. What is I of 1 pound ? Ans.— 4^ <?/*« j?(?i/neZ. 

6. What is i of 1 orange ? What is -J ? -^'i 

7. What is I of 1 apple? Ans.— 2 times \ 



102 nrrELLECTUAL arithmetio. 

8. Wliat is f of 1 gallon? | of 1 barrel? | 
of 1 yard? ^^ of 1 foot? f of 1 cord? 

9. What is i of 2 apples ? Aisrs.* — 2 tmies J 
or%of one apple. 

ILLUSTEATION. 

J of 2. = fofl 

A 



T 



I I 

Form.* — Since one-thibd of\ apple is | ; one-thibd of 2 
apples is 2 times \^ which is |. 

10. What is i of 3 apples ? Ans. — 1 apple. 

11. What is i of 4 apples ? Ans. — 1^ apple. 

12. What is i of 5 apples ? Aiis. — If apple. 

13. What is ^ of 7 apples ? Ans. — 2^ apples. 

14. What is equal to \ of 6 apples? 

FoHH.* — \ of% apples m/uat equal 6 tjmes \ <^ one apple: 
that is^ 4 of one apple. 

15. What is ^ of 7 pears? Of 3 pears? Of 9 
pears ? 

16. What is 3^ of 5 pears ? Of 7 apples ? Of 
9 oranges ? 

FoBM. — Since j'y of spears equals ^ of 1 pear, hence ^j of 
, 5 pears equals 2 times j-^y, Mohich is ^of\ pear. 

17. What is f of 8 apples ? Of 6 apples ? Of 4 
apples ? 

Form.— ^ o/8 apples equals 3 itm«« ^^ ^j/" 8 apples^ which is 
5,* =3? apples. 

I- -- ■ — — — ■■■■-^ 

* Ta make thef^e formulas ai d questions plain to the pupils, it ia necessary 
to WuBtratB tbexa by the use of YieiUe ob^oo^ 
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18. What is 4 of 7 oranges? Of 12 oranges? 
Of 16 lemons ? 

19. What is| of 3? Of 6? Of 9? *0f 8? 
Of 11? 



LESSON XLIX. 

To find the fractional part of a nvmber. 

1. What is eqnal to -J of a number ? Ans. — 
TTie number divided ly 4. ^ 

2. Whatis i of 8? Of 17? Of 19? Of 27? 
Of 6? 

3. What is equal to f of a number? AiJS. — 3 
times the numher divided hy 4. 

.4. What is 1 of 7? Of 9? Of8? Ofll? Of 
13? 

5. If a barrel of flour costs $6, what will ^ of a 
barrel cost? 

Operation. ~-$6x5-f-7=Y= %^' 

Form.* — f of a harrel will east jOf6 times as much a% 1 
larrel ; 1 tarrel costs $6» therefore f will cost ^ of 6 times $6 
which is $A/^, equal to %^, 

6. If a box of raisins cost $5, what will f of a 
box cost? I of a box cost? | of a box? f ofa 
box? 

7. If a pound of tea is worth 90 cents, what 

• A contracted formala is better after t^e pupW\ewraaXo"«ii^Jsn&MA.*iS*. 
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riy:i i:-iyfft 



will i of a pound cost! f of a pound? | of a 
pound? 

8. If a bushel of wheat is worth 95 cents, what 
is !> of a bushel worth ? f of a bushel ? f of a 
bushel { ^ of a bushel ? 

Bl«ATB AND BLACKBOASD SXEBCIBS8. 

MoDKL Opkbahoh.— J of 9=9 x 3-t-4=V=6J Anb. 



MODBU 


(9.) 


(10.) 


(11) 


(12.) 


J of 9=«J 


|of 2=? 


? of 8. 


|of 11. 


f of 9. 


|ofii=r| 


y\ofll=? 


|of6. 


f of 10. 


1 of 11. 


f of 8=2J 


1 of 13= ? 


|ofa 


|of 8. 


1 of 16. 


?of 9-? 


^ofll=? 


^of5. 


?ofl7. 


f of 13. 


tof 3=? 


J of 3=? 


4 of 9. 


} of 16. 


I of 12. 



5 of Y=? I of 12=?- f of4. ^ lofll. ^of 6. 

Stitdt and Rbcitation. — ^The above ezeicisea shoidd be copied 
aod completed on slate or on paper, and read as a class exercise. It 
should be then completed at sight from the book ; after which the 
class sboold be thorou^/ examined upon it. 

13. What will ^ of a barrel of flour cost, if a bar- 
rel costs $11 ? If a barrel costs $6 ? $13 ? $15 ? 
$9? 

14. What will ^ of a pound of coffee cost if a 
pound costs 20 cts. ? 30 cts. ? 15 cts. ? 11 cts. ? 
87 cts. ? 25 cts. } 

15. If a bushel of oats is worth 72 cts., what is 
the worth of f of a bushel ? Of f of a bu. ? f of 
ahu.i ^ of a bu. ? ^ of a bu. ? f of a bu. ? | 

ofabu.i .^ of a buJ 
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16. Mary had $f and Kate gave her $| and her 
brother William gave her $f more ; how much had 
she in all 2 

17. I gave f of an apple to Susan, and \ to 
Mary, how much did I give away ? 

18. f+f are how many? f less f are how 
many ? -j*^— A=how many ? 



LESSON L. 

44. ADDITION AND SUBTRACTION OF FRACTIONS. 

ft 

To add or subtract fractions having Ifor numerator. 

MODEL OFBRATIOM. 
1 l_4-t-8_7 1_1_4~3 1 

Form.— 1. 3 = ,^, i=A; ^+.3.-_:^; .4.__3j-,_i^, 

(«.) Rule. — I. Write the sum of the denominators 
over their product. 

II. — Write the difference of the denominators over 
their product. 

SLATE AND BLACKBOARD EXERCISES. 
MODEL* (1.) (2>) (8.) (4.) (5.) 

j+j= rV *+5 Ui 4+i 6i+j m- J 

i-l= A *+i 1+* Ui 8i + J H+ I 

i+i= j< Hi i+i j+; n+i H+ ^ 

|-i= yV i+i Hi i+4 n+i 65 + lJ 

2i+i=2Jf=2^, i+J ,»3 + ,-V Hi 2; + i 8i+2l 
2i-j=25^,=2^ JH-i i + i i+i 6i + 4 6i+ t 

* Theae ezerciBes should bo prepared on the slates like the model, and 
read at recitation as a class exerolse; after 'whiotitheY abA^dbe «AW«KitaQQ.- 
tal^ from dioUUioa. 
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(6.) (7.) (8.) (9) (10.) 01.) 



i-i 


> — 1 

T ff 


i-i 


i-i 


2J- 4 


4*-H 


i-^ 


*-t't 


J-* . 


. i+i 


6}-2| 


^i^+^ 


4-A 


iV-iS 


i-h 


i-x\ 


5^-8 J, 


84^-80} 


i-i 


i-f'j 


4+iV 


Hi 


SHVi 


6J+ 2} 


i-4 


i-i\ 


i-* 


i + \ 


6i-8r'i 


6J-2i 


4-* 


i_ I 

3 IT 


i-i 


4+tV 


4i-8i 


84-1,1, 



12. I had J of a dollar, and my brother gave ' 
me i of a dollar more; how much had I then ? 

13. Austin paid $^ for a pair of skates, and $i 
for a pair of mittens ; 'how mnch did he give for 
both? 

14. If a knife costs ^ of a dollar, and a ball \ of 
a dollar ; how much more does the knife cost than 
the ball ? 

15. Harry received $^ from his father, and 
Thomas $^ froni his sister ; how mnch more did one 
boy receive than the other? 

16. If I sell I of a dozen of eggs to one man, and 
i of a dozen to another ; how many dozen do I sell 
to both? 

17. I sold 54^ acres of, land to one man and 3| 

acres to another; how many acres did I sell to 
both ? 

18. A man earned $13^, and spent $6^^; tow 
much had he left ? 

19. A farmer bought a sheep for $8J : after he 
had paid $3 J, how mnch did he still owe? 

£0. WiJliam owned i of a ship, and John -J; 
iow much did one own more \Xiaii \)Cia Q'CtL^xX 
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LESSOK U. 

To add or suhtract two fraeti&ns haviaig like 

numeratore. 

MODEL OPERATION. 

2 2 7+5x2 24 2 2_7-5x2_£ 

FoEM.-f=i|, f=JJ; J!+i?=i!; Jf-iS=5V 

ip-) Bule. — I- Multiply the sum of tJie denominators 
hy their common numerator^ and write the product over 
the product of the denomingtors. 

11. Multiply the difference of the denominators by 
their common numerator, and write the product over 
the product of the denominators. 



SLATE AND BLACKBOARD EXEBCISES. 

MODEL. (1). (2). (3.) (4.) 

?+S=?l HI Ui\ l+t S|+u 

?+i=.?«=i« ^+a i+j* ?+A 2?+i 

!+!=IJ=U 4+* ?+f W+J 4j+# 

8H4|=7H 4 + « 1+4 J + i 3?+l 

6?+2?=8t| i+i i+? 4 + J «+? 

4J-2?=2,3, 4+_4. JL + J^ « + « 74 + 4 

"■^ - , -■ __- 

* Make the nnmerntors alike, wben It can be dou^^ b^ muLti^Vsla^ Ul% 
lerma of either or both fractioDs by any nimbet. 
10 



{ 
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(5.) (6.) (7.) (8.) (9.) (10.) 

i-i 4+i*r i+i^ 8?-i l^-h^ m+i 

?-A l-A A+A 4»,-} 18H2A 14?-i 
Ui^ 1^1 -A ?+rV 15i-f 4ai-20i 40J-yj 

5 5 8 .3. 4 4 154 4. £7 3.iA(\3 Af\3_^JL 

5 9 4 4 818 a8i6 fi73-Ufifl3 4.^-6, 5, 

6_8 6 _6 _6 6 4.3 1.3 4.l3_4.ft3 Qft-JL— A 

11. A boy bought 3J pounds of raisins at one 
time and 2^ at another time ; how many did he buy 
in all? 

12. Strader bought 5f lb. of sugar at one time, and 
6f pounds at another ; how much did he buy in all i 

13. Wilson sold 26f lb. of butter, and had 47^^ 
lb. left ; how much had be in all ? 

14. Kate had $4|, she spent $lf for a pocket- 
book ; how much did she have left ? 

15. A man had 3f gal. of vinegar ; after selling 
li gal. how much had he remaining 3 

16. James has 4:0f pounds of sugar ; John has 
11-| pounds; James has how many pounds more 
than John ? 
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To add or subtract two fractions havmg unlike 

numerators. 



MODEL OPERATION. 



8 6 (3x9)+(S x4) ■ „ ,^ 8 5 (8x9)-(5x4) ,, , 
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(c.) Rule.* — ^I« Multiply each numerator by the de- 
nominator not its owUy and write their sum, over theprO' 
ducts of the denominators, 

II. Multiply each numerator by the denominator 7iot 
its owny and lorite their difference over the products of 
the denominators* 

SLATE AND BLACKBOARD EXERCISES. 
(1.) (2.) (3.) (4.) (6.) (6.) 



h 



\H ?+l Ui*. 4-i %-h 2^ - 

"Hi 4+1 18+j«r A-A r*f-A *i + A 

*_1.6 4-1.8 4 3 4 3 4 4, fi 4_ 4. 3 

Jr3 5i3 5 4._8_ • X t, 6 5 gJS _4 

+ « T + i B + ri Tl 1^ 11 1^ "»? l3 

e _L A 3 -1. I 4 1l I _4 _3_ 4 _3_ T J 1 



l+« 7 + ^ T + 3 T5 IT 13 iT * il 



7. What is tlie difference between 4f and 2|? 

8. What must be added to 4f to make 8| ? 

9. A boy bought a sled for $2^^ ; but becoming 
sick of.his bargain sold it for $^ less than he gave 
for it ; how much did he receive for it? 

10. Kate bought apples for 3^ cts., nuts for h\ 
cts., and an orange for 2^ cts., how much did she 
give for all % 

11. Anna bought 5 oranges for 5^ cts., 3 apples 
for 4:i cts., 4 pounds of almonds for 25^ cts. ; how 
much did she give for all ? 



* Note.— These rules apply to the clafis of fractions whose numeratoia oe 
deDominators are not multiples of «ach other. 
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LESSO:tT UII. 

To subl/ract fracbiouB from an integer^ or to mbtract 
fractions when the fractional subtrahend is 
greater than the fractional minuend. 



(3.) 
3-.f=2i 
2i-f f =1t\ Ans. 



Form.— (2.) 8§=3j»2; i=y»2; t\ from \\ leaves A; ^ 
and 3% equals \^\ 1 unit from 8 units leave 2; Lence 3|— 

i=2H. 

(rf.) Rule. — (3.) ^abtraot the fractional svbtrahend 
from a unity and to the remainder add the fractional 
minttend. 

SLATE AND BLACEBOABD EXEBCISES. 





MODEL OPERATION. 


(I.)- 


(2.) 


41 


H=h% 


23f 


i=7% 


17} Ana. 


2J^ Ans. 



(1.) 


(2.) 


(3.) 


(4.) 


(6.) 


(«.) 


5-! 


4|-« 


8t-| 


4?-J 


6?-t 


6?-t 


3-! 


8|-t 


6|+t 


2f+? 


3i-? 


SJ-? 


4-? 


6|-J 


6i-? 


^-i 


4 Jl. _ A 
*i 1 11 


4.2 J_3 


6-1 


n-i 


8?-i 


e^-J 


6i-t 


65-J 


6-« 


«|-i 


«?-s 


6?+* 


44+? 


«Hf 


5-i 


4|-$ 


- H-^ 


6J+4 


6|-i 


8Hi 



Note.— Tn the following exercises add or subtract those fractions 
0<ln'cb are the roost conveniently united, and to or from the sum or difr 
/ereaee, add or subtract the remaining fractiionsL 



INTEUiECTUAL ABITHICETIG. Ill 

T. *+}+! 13. Hn + ^ 10. f-A+l 

9. J + i+f 16. i + i+fi 21. i + T%^i 

10. f+l + g 16. ^-^,\+l 22. A + ^H 

11. ? + H+i 17. U-f+i^ 28. J+i-A 

12. l+r\+i 18. t-|\+l 24. J+|V~i 

25. A man boiight cloth to the amoant of $3|, 
$6^, and $4^ ; to how mnch did it amount ? 

26. I gave $3^ for a cap, $6f for a hat, and $41 
for a pair of boots ; how much did all cost t 

27. What is the weight of 3 pigs, if the first 
weighs 60^ lb,, the second 80f lb., and the third 
76 J lb. ? 



LESSON LIV. 

M. MULTIPLICATION AND DIVISION OP FRAOTIONa 

To multiply a fraction hy cm integral nv/mber. 
What is 3 times |^ of a line { 



1X3 



ILLUSTBATION. 

6 — 3 

^ r -*■■ -^ 

T i i i i . I I I i T 



1^3 



i 



I I I I I 

Form. — 8 times \ are J, eqnal to |. 

(a.) Rule.*— Multiply the itumebatob or divide 
Ae denominator. 

*Por piinofples &nd formulas eee '^ YraQXia^ h.ty^Tci»^\<^;^ \^a|^^lHb. 
JO* 
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8LATB AND BLACEBOABD EXEBCISE8. 



MODEL. 


(1.) 


(2.) 


(8.) 


(4.) 


(5.) 




4x8 


4x4 


5x6 


4x5 


1^x6 


4x2=^=H 


?x5 


4x8 


.fx8 


4x8 


3?x8 


3x4=3=1^ 


4x8 


|x6 


4x4 


4x3 


4fx3 


•x8=.V=6f 


fx6' 


4x4 


4x8 


ix3 


6t\x8 


3*x8=9Y-10^ 


#x7 


ix5 


rVx6 


1=^x4 


Ux8 


8|x5=40-V-=43J 


4x3 


4x3 


J,x8 


Ax5 


4ifx8 



6. If 1 -pound of flour costs ^ of a dime, what 

will 16 pounds cost ? 

FoBM. — 1^ pounds wiU cost 16 times m much as 1 pound; 
1 pound costs -fiofa dime, therefore 16 pounds cost 16 times f*|- 
of a dime^ which is ff, equal to 4^ dim^es. 

7. If 1 pound of tea costs |^ of a dollar, what wiU 
. 7 pounds cost ? 9 pounds? 131b.? 51b.? 12 1b.? 

8. If 1 pound of sugar costs 7f cts., what will 
81b.cost? 91b.? 61b.? 101b.? 111b.? 

9. If a barrel of flour is worth $9f , what is 9 
barrels worth ? 7bbl.? 8 bbl. ? 4bbl.? 12bbl.? 

10. If 1 lb. of coflfee is worth 37i cts., what are 
5 pounds worth ? 8 lb. ? 7 lb. ? 6 lb. ? 

11. What must I give for 5 lb. of cheese at 7J 
cts. per pound ? At 5| cts. ? At 7| cts. ? At 2^ 
cts. ? 

12. What must be given for 5 pounds of sugar, 
at 5f cts. per pound? At 6 J cts. ? At 7^ cts. ? 
At 9f cts. ? 

13. Bought 12 barrels of cider, at $31-, and 8 
barrels of vinegar, at $6 J a barrel ; what was the 

amount of the bill \ 
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LESSON LV. 

To divide ajraetion hy an integral nvmber. 

(1.) Divide | by 3, or what ia 4 of i ? 
(2.) Divide 6| by 3, or what ia.i of 5f ? 



34-3 

T 



ILLUSTRATION. 



— T 



3 

Tx 3 



T 




i I 



i I 



I I 



ill 

(1.) Form.— 1 third of f is J. 

(2.) Form. — 8 is contained in 6 once with a remainder of 2 ; 
2 is equal to j, and | and J are -V-) ^ i^rrd. of -^ '^ H • l^enoe 

(6.) Rule.— DrvTDB THE iTOMEBATOE OF multiply the 
denomincaor. 



MODEL 
4_i_Q 4 — _1 

«.i.Q 3 

4 . Q — 4 
"ir • *» — 21 

Ql*_t_4. a2 11 

153-^7=2^ 

2S-^4=5 



8LATB AND BLACEBOABD EXESQISES. 
(1.) (2.) (3.) (4.) 

?-6 



4.i_'r 



JL. 
1 1 



3.1.4. -8 .J. A. 

A-7 f,^8 



•8 
6 



4 

3. 

T 

3-i.fi 

KB 



83-7 
6K3 



4|-^8 
6I-J-8 
7^8 
4^4 



(5.) 
14? -^2 
16J -f.4 

4^ -^2 
18^-8 

8$ -f-8 
20f -j-5 



* When a mixed number ia less than the divisor, reduce it to an improper 
flraction. In other esBea divide separately. ¥n*t. iLTV\2[XM\!^^^^* 
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6. If 5 oranges cost f of a dime, "what will one 

orange cost ? 

FoBM. — One orange will cost \ as much as 5 oranges; 5 
oranges cost ^ofa dime^ therefore 1 orange will cost 1 Jifth of 
T o/a dime, which is ^j of a dime, 

7. If I givef of a dime for 11 boxes of matches, 
what did 1 box cost ? 

8. What will be the cost of 1 box of pencils 
if 8 boxes cost $1- ? ||? $fl $3^? %\i% . 

9. What will a lead-pencil cost, if 9 pencils cost 
li^ $ft %^'i islets.'? 38fct8J 

10. If 13 oranges cost lOi cts., what will 4 cost? 

Anal. Steps.— 1. Find the cost of 1 orange^ 

2. Find the cost ofA^ oranges. 

11. If 6 lemons cost lOf eta., what will be the 
cost of 3? Of 7? Of 5? Of 92 Of 11? 

12. If 3 pounds of butter cost 37^ cts., what will 
8 pounds cost ? 

13. If 5 pounds of rice cost 31^ cts., what will 

7 pounds cost ? 8 lb. ? 11 lb. ? 3 lb. ? 

14. If 4 apples cost \ of a shilling, what will 1 
apple cost ? '6 apples? 7 apples? 9 apples ? 

15. If 8 eggs cost 25 cts., what will 3 cost ? 5 
cost ? 9 cost ? 

16. If 3 pounds of sugar cost 21 J cts., what will 

8 pounds cost ! 

17. If 9 lb. of rice are'worth 62J cts., what is the 
Value of 5 pounds ? 

18. A boj gave 13 J cts. for 9 apples; what was 
S worth at the samQ ratel 
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LESSON LVI. 

To multiply by a fraction. 
Multiply i by f , or what is f of |^ ? 

ILLUSTRATION, 



~ I (ill 

Form.* — f of J equals 8 times J. of | ; | of j is J, and 8 
times 7 is I ; heooe | of j is |. 

(c.) Rule. — ^I. Multiply bt the numebatob, and 
divide the product by the denominator^ or 

n. Write the product of the numenUora over tike 
prodiuit of the denominators, 

SLATE AKD BLACKBOABD EXEBCISES. 

• MODEL. (1.) (2.) (8.) • (4.) (5.) 
|x|=T^=i fxf fxf |xi 4x? 6^x? 
4x|=H = A ^x? 4x§ Ifxf 6x| 4Jx^ 
jx4=M ^xj 4x? Ax? 4x| 6Jx4 
6x?=V=2t ?x§ IxJ |x? 6x8$ 8|x? 

63x§=5?x2-^3t |x^ Jxj ?x? 2x8J 4|x| 
4ix|=3^ |x? |x4 jx? . 6x6f 16Jx| 

6. If 1 box of raisins costs $5, what will | of a 
box cost ? 

FonH.— ^1 hoxcoaUtb, ^ofahox will cost iofS times $5, 
tohich is $8. * 

7. If a pound of flour is worth 9 cts., what are | 
of a pound worth ? 

• KoTS^S times ^ of a thing or Domber Is equal to i of 8 Umes a thing or 

nmnljer ; hence j-<-4x3=4x3-f-4. 

t NoTv.—Mnltiply the intcijral number anA ft«io^oxsL%<^\k^^^^fcVs%'«^'5:^^^^ 
ttftprodncta. 
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8. At $7 a barrel, what will 6f bbL of flour 
cost? 

Form. — 6| libl. will cost 6| times as muchds 1 harrel; 1 
costs |7: therefore 6| bbl. will cost 6| times $7, which is $42 V> 
equal to $46 1. 

• 9. How much grain can be put into 15 bags if 
each bag holds 2^ bushels ? 

10. What will be the cost of 12 pounds of rice 
at 6 J cts. per pound ? 

11. If 1 poiind of coffee costs $f, what will ^ 
lb. cost? 

FoEM. — j-\ lb. will cost Jj- of 7 times as much as 1 pound 
costs; 1 pound costs || : therefore ^ toill cost ^of*l times $|, 
which i« $J|. 

12. What will | of a barrel of cider cost at $3^ 
per barrel ? 

13. What will 17 pounds of honey cost, at lOJ 
• cts. per pound ? 

14. What will 12J pounds of honey cost at 20 
cts. per pound ? 

15. If a dray-horse travels f of a furlong in an 
hour, how far will he travel in f of an hour ? 

16. At f of a dime a pound, what will 15 J 
pounds of nails cost ? 

17. Having $50 I bought 8^ tons of coaT, at $5 
per ton ; how much Tbad I left ? 

18. If 1 pound of sugar costs 16 cts., what will 
8f pounds cost ? 

19. What will 6f gallons of vinegar cost, at 14 
eis. per gallon ? 
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LESSON Lvn. 

To divide Jyy afraction* 

MODEL OPERATION. 

Divide | bj i. |-^3 x 4=1 Ans. 



ILLUSTRATION. 



f-^3 



= I 



.^.. 




i i 1 1 I I 



|x4 



i 



I II i i ~\ n* I I I I I I I i 

Form. — One is contained in § two-thirds of a time, hence 
8 is contained in f , ^ of f of a time, and |^ of 8, or J is con- 
tained in f , 4 times ^ of f., which is J. 

{d.) Rule.— I. Divide* BY the numeratok, awe? 
multiply the quotient hy the denominator^ or 

n. Invert the divisor^ and write the product of the 
numeratora over the product of the denominators. 



slate and blackboard exercises. 



MODEL. 



(1.) (2.) (3.) • (4.) 



(5.) 



i-*-l=l=H 


f-l 




— y 


Ij — y 


6^xf 


J+3 = »»=3J 


l-J 




4-^1 


fi»_i-3 


6^-1 


6-s-t=-«^=10i 


i-l 


iH-i 


6-f 


6f-t 


4JXJ 


8|^-4t=21-'s*-5-6 


4H-? 


1^1 


4-Mit 


. ej-f-f 


4KI 


5§^i=20|-i-3 


4_i_3 


li-r 


6^2J 


6^x? 


Ij-f-lJ 


1-5-15!=^ 


2 . 3 


i-j 


6-^4J 


8?x? 


^xlj 



* In practice it IfS generally more convenient to multiply lief ore dl\-iding. 

t DUide the integral number and the fraction separately, then add the 
quotir'nts. 

X When the Dirisor la a mixed nura*beT, a\viay% ci\\aa^'5b \.\,\o «x Vcdl^\<s^x 
fraci/cn. 
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6. Among how many beggars can $1 be dis- 
tributed, if each receives ^ of a dollar ? 

7. How many times will 1 contain J ? ^ ? -J ? 

8. How many times is J contained in 12 1 In 
6? In 8? In 11? 

* 

FoBM. — Since i is contained in 1 foub times^ it is contained 
in 12, twehe times ^ which is 48 times; hence 12-t-|=48. 

9. At 1^ of a cent apiece, how many oranges can 
be. bought for 12 cents? For 36 cts. ? For 13 cts. ? 

10. 1 is how many times |! J! J I ^? ^? 

FoBM. — Since 1 contains ^, 8 times^ 1 mil contain f , one* 
half of ^ times, which « | = 1 J. 

11. 1 is how many times f? Ans. — ^=H. 1 
is how many times f? f ? |? A* xV? Y^ 

A? V? V V A« ¥« *? f» i» ♦» 

12. 2 are how many times f ? '|? I? A? 

FohM.— /^7k^ 1 contains |, f o/ a tinw, 2 w«7^ contain }, 2 
ti97)«8 § which is f €^t^a2 to 3. 

• 13. i is how many times |f ^i |? |? |f 

FoBM.— Since 1 contains f , 8 halves of a time, J of 1 will 
contain f, f of | which is S=1J, hence i-8-|=li. 

14. How many ponnds of sngar can be bought 
for $3, at $f per pound ? 
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FoBir.-— 18 equals P^; nnce 1 pound casta |f, as many 
pounds can he bought for $V- ^ It ^^^ contained times in f-V-9 
tohich is 10^ times, equal to 10^ lb. 

15. How many yards of muslin can be bought 
for 57 cts., at 9^* cts. per yd. ? 

16. At $3^ per quart, Low many quarts of vine- 
gar can be bought for $i ? 

FoBM. — $1 toill buy 10 tim€S as much as %^ ; hut %r}^ unU 
buy a quart, hence $1 u>ill buy 10 qt, and $^ wiU buy j <2^ 10 
qtj or 8^ qt 

17. At $2i per yard, how many yards of carpet 
can be purchased for $76 ? 

18. if 13 oranges cost 10^ cts., what will 4 cost ? 

Anal. Stbpb. — 1. Find cost ofl orange, 

2. Find cost 0/4 oranges, 

19. If 6 lemons cost lOt cts., what will 8 cost? 
7? 5? 9? 11? 

20. If 3 pounds of butter cost 87^^ cts., what will 
8 pounds cost ? . 

21. If 6 pounds of rice cost 31|^ cts., what will 7 * 
pounds cost ? 8 pounds ? 11 pounds? 8 pounds ? 

22. If 4 apples cost | of a shilling, what will 1 
apple cost ? 6 apples ? 7 apples ? 9 apples ? 

23. Ifjf of an apple costs | of a cent, what will 
1 apple cost ? 

24. If i of an apple costs | of a cent, what will 

1 apple cost ? 

25. If I of an apple costs | of a cent, what will 
1 apple cost ? 

♦ Reduce divlsoT to aiv \xapTopftt ti»RX\a^% 
1] 
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LESSON LVHL 
/ 

GENEBAL ANALYSIS. 

1. If 1 bushel of apples costs 5 shillings, what 
will ^|- of a bushel cost ? 

FoBM.— 5incd 1 IntAkel easts 5 shUlingSy \ qf a hushel eosU \ 
of 6 shillings, which is ^ of a shilling. 

2. If a peck of corn is worth 30 cents, what is ^ 
of a peck worth? |? \'i ^i 

3. If a pound of sugar costs 19 cts^ what will \ 
of a pound cost ? i? i? i? 

4. If a piece of meat weighs 17 lb-, what will f 

of it weigh? J? f? f? 

Anal. Steps. — 1. Find the weight of ^. 

2. Find the weight of }. 

FoBM. — Since the whole weighs 17 lb., f of it will weigh 2 
times ^ of 17 lb., which is ^/-, equal to 11^ lb. 

5. A barrel of flour weighs 196 lb., how much 
will f of a barrel weigh ? f ? f ? f ? 

6. A yard of cloth is worth $3 ; what is f of the 
same cloth worth ? \i ii fi 

7. A man's age is 47 years ; his wife is f as old : 
how old is his wife ? 

8. A merchant has $300 in the bank, and f as 
much in his safe ; how much has he in his safe ? 

9. 200 is 5 times a certain number ; what is ^ 
of the number i J? f? ■^? 



I 
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10. 60 is 3 timeB a certain number; what is 4- 
of the number ? |? f? |? 

11. Matthew had f of a bushel of peaches ; he 
sold f of a bushel ; how many had he left ? 

12. Helen paid $| for a geography, and $f for a 
reader ; how much more did she give for the one 
than for the other i 

Operation.— I = II-, |=^ ; ^^^=z^ Am. 

FoBM. — if the geography costs || and the reader $f, one 
mtist have cost as much more than the other as the difference 
between | and f , which is ^, 

13. Alexander had ^ ; how much more must I 
give him, so that he may have $2^ ? 

14. Robert earns $7f a week ; Joseph earns $1|- 
less than Eobert : how much does Joseph earn ? 

15. Horatio wUl be 21 years old in 3^^ years ; 
how old is he now ? • 

16. A boy sold f of his nuts ; what part had he 
remaining? 

17. A gambler lost in play J and f of his money, 
what part of the whole did he lose ? "What part had 
he left? 

18. A person spent $| for a book, $f for ^ ream 
of paper, and had $i left ; how much had he at 
first? 

19. John wishes to pay $^ for a pair of skates ; 
he has f of a dollar : how much more does he need ? 

20. By mistake a man paid $f, which was $^ too 
much ; how much ought he to li«.ve paid I 



122 IWPELLEOTUAL ABITHMlSTia 

21. A boy by mistake subtracted f instead of f ; 
was his answer too large or too small, and how 
much? 

22. A man bought eggs for $f , and sold them 
for $^. Did he make or lose, and how much ? 

23. If a pound of tea costs ${, what will 4 pounds 
cost ? 

FoBM. — Since 1 pouThd costs $}, ^pouvids will cost 4 times 
$2, which is $1, eqital tp $8^. 

24 If a pound of sugar costs $f , what will 9 
pounds cost ? 

25. If a gallon of molasses costs $^t, what will 6 
gallons cost ? 

26. If $f will pay for a woman for working for 
one day ; how much will pay for 7 days ? 

27. "What will 5 barrels of flour cost at $6f a 
barrel ? 

28. If a barrel of bedf is worth $16^^ what will 
10 barrels be worth ? 

29. 1 orange costs $^^ what will 7 oranges cost? 

30. 5 lb. of sugar cost $f , what will 1 pound 
cost ? 

FoBM. — 1 pound will cost ^ as much as 5 pounds ; 5 pound, 
cost $1, therrfore 1 pound will cost \ o/$$, which is l/^. 

31. 2 pounds of indigo cost $5|;* how much is 
that a pound ? 

32. 6 eggs cost 25^ cts. ; how much is thaf 

apiece ? 

,— . .. - . I . . J 

* Divide the integral numbiTs and fractions eeparately. 'j 
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83. 4 pounds of coffee cost 80} cts. ; what will 1 
pound cost ? 

34. 7 pounds of cheese are worth 87j cts. ; what 
is 1 pound worth ? 

35. 6 is i of what number ? 

FoBM. — Since Qiaiofa numher, ^ofitiaS times 6, which 
M 18. 

36. 6 bnshels are ^J- of a load of apples ; how 
many bushels in a load ? 

37. 6 is ^ of what number ? -j^ of what number? 
•^ of what number? 

38. A clerk spent $60, which is ^ of his salary ; 
what is his salary ? 

39. A farmer lost 20 sheep, which is \ of his 
flock ; how many sheep are in his flock ? 

40. 6 is f of what number ? 

Anal. Stkpb.— 1. Find ^ of the number, 

2. Find f of the number, 

FoBM. — ^If 6 is f of a number, ^ of the number is j of 6, 
and J, or the whole number, is 8 times | of 5, which is Y) 
equal to 7J. 

41. 7 is } of what number ? 6 is f of what num- 
ber ? 7 is f of what number ? . 

42. $40 is 4 of the value of my horse, what is its 
value ? 

43. $6 is I of the cost of my coat, what is its 

cost? 

44. 5 is 4 of what number ? 11 is \ of what 

number ? 4 is f of what number ? 
11* 
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45. f is ^ of what number ? 

FoEM. — I/^ tB ^ of the number^ 4 9f ^^ number i»\of^^ 
and Tf^or the number, is 7 times J ^ f , which is |J. 

46. f is f of what number? f is ^ of what num- 
ber ? y\ is ^ of what number? 

47. $f is f of the cost of a pair of shoes ; what 
did they cost? 

48. f of a yard, is ^^^^ the height of my house ; 
how many feet is it high ? 

49. $3^ is f of what I gave for a pair of panta- 
loons ; what did they cost me ? 

50. I sold a sheep for $7^, which was f of what 
I gave for it ; what did it cost me ? 

51. I sold a horse for $40^ which was f of what 
I gave for him ; how much did I lose on him ? 

52. I gave $50 for a cow, which was f as much 
as I sold her for ; how much did I receive for her ? 

53. How many times is J contained in 1 ? Ans. 
— 3 times* 

64. One is how many times 4^ ? Ans. — 7 times. 

55. At ^ of a dollar a pound, how many pounds 
of sugar can be bought for $1 V 

Tomi.^Since there can he 6 times as much bought for $1 as 
for $1 ; and since J will buy 1 pound, therrfore $1 will buy 6 
times 1 pouncCor 6 pounds. 

56. At ^ of a shilling apiece, how many apples 
can be bought for 1 shilling ? 

57. At.Y^of SL cent apiece, how many hair-pins 
can be bought for a cent % 
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68. 1 is how many times J ? 2 is how many times 
f- ? 6 is how many times i ? 11 is how many times i ? 

59. At $^ a pint, how many pints of vinegar 
canj)e bought for $2 ? For $3 ? For $4 ? 

Anal. Step. — 1. Find how many can he bought for |1. 

2. Find how many can he houghtfor $2. 

FoBM. — $1 or $1 will buy 9 times as much as %\\ %l will 
buy 1 pint, therefore %1 will buy 9 pints, and $2 will buy 2 
times 9 pints, which are 18 pints. 

60. How many peaches can I buy for 6 dimes, at 
J of a dime apiece ? 

61. How many lemons can I buy for $5, if each 
lemon costs i of a cent ? 

62. How many ninths of a yard can I cut from 
a piece containing 3 yards ? 



LESSON LIX, 



MISCELLANEOUS PBOBLEMS. 



1. If I hare $^, and give away*. J of it, how much 
shall I have kft ? 

2. Into how many quarters can I cut 5 apples? 
Into how many sixths ? Into how many twelfths? 

3. What will 6 melons conie to, if I can sell \ of 
1 melon for 5 cts. ? For 6 cts. ? For 10 cts. ? 

4. How many Sthsin X? In 3? In 12 ? lu 20? 
6. How many elevenths in 1 ? In 4 ? In 60 ? 

In 100? 
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6. How many Tths in 8|J In 3f ! In 6f 1 
In4f? 

7. What must I give for a house, if | of it is 
worth $400 ? 

8. What is a mill worth if ^ of it is worth 
$2400 ? 

9. I have $6^, how many dimes have I ? 

10. I have 24 quarters of an apple, how many 
whole apples have I ? 

11. In 30 ninths of a dollar, how many dollars 
are there ? 

12.-How many units in 4^1 In ^? In J^! 
Inff? 

13. Which is the greater, J. or J of an apple ? 
ior^? ior^? \0T\i ^ oT^ii ^ OT^i 
*ori? 

14. Which is the greater, |orft ^ or -^'i ^ 
orf? for}? HorH? ^orf? Jj^or^j^? ^ 
or^? 

15. Which is the greater, |^ or f ? -^ or 4? f 
orJ^? |or|? 

16. Which fraption is of the greater denomina- 
tion, forf? forf? f or 4 ? -^qril forf? 
forf? -AoT^i 

17. What determines the denomination of a 
fraction ? Which is the numerator? Which is the 
denominator ? 

18. What is i of $25? ^of $17? i of $20? 
A: of $37? 

19. What is the number formed by adding 4^ and f f 
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20. What is the number formed by adding U 
and$f? 

» 21. What is the snm of f and of f of a pound of 
sugar? 

22. A boy has f of a bushel of nuts, which is ^ 
of a bushel less than his brother has ; how many 
bushels has his brother t 

23. f is f less than what number ? 

24. What number is larger by J than ^ ? 

25. A man dug a ditch f of a rod longer than 
his brother's door-yard, which was 4* of a rod; how 
long was the ditch ? 

26. i is the difference between f and what larger 
number ? 

27. John had f of a melon, which was the dif- 
ference between ^ and what part of a whole melon ? 

28. f must be taken from what number to 

getf? . 

* 29. If you take f from a certain number, ^ ;?dll 

remain ; what is the number ? 

30. A boy had f of a pound of .^candy ; he gaves 
away f of a pound ; how much had he. left ? 

31. What is'the difference between | and f ? 

32. $^ is $3^ more than what part of a dollar ? 

33. What number is less by f than | ? 

34. To what number must ^ be added to get f ? 

35. 4 is the difference between |f and what less 
number ? 

36. By adding | to a certain number the sum is 
I ; what is the number ? 
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37. What is 4 of 16? ^oflH ^ofS? 

38. What is f of 11 ? Of6? Ofl2? OflSJ 

39. What is I of i?^ Off? Off? Off? , 

40. What is f. of I*? Off? Off? Of-j^? 

41. What is I of 2J? Of6f? Of5f? Off? 

42. If 1 cake costs $^, what will f of it cost ? 
48. If 1 barrel of flour is worth $9, what will f 

of a barrel be worth ? 

44. If a pound of figs costs f of a dollar, what 
will 1^ of a pouud be worth ? 

45. I gave f of $16 for a barrel of fish, and 
-^ of $24 for a tub of lard; how much did. both 
cost? 

46. What is 1 of 14i? Of 36i? Of 24J? 
Of4f? 

47. 5 times f are how many ? 6 times f equal 
what ? 1^ X 5 equal what ? 

48. If 1 pig is worth $^, what are 5 worth ? 

. 49. If $f will buy 1 dozen of eggs, what will 7 
doz. cost? 

50. Julia is llf years old, Mary is twice as old, 
how old is Mary ? 

51. 3 times 16i are how many ? 5f x4=what ? 
6fx5=:what? 

52. It costs $y to dig 1 rod of ditch, what must 
I gi^'e to have 7 rods dug ? 

53. 1 pound of rice costs $f, what will ten 
pounds cost ? 

54. $80 is ^ the cost of a house; what was 
given for it ? 
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65. $f divided by 4 equals how much ? f -s-3= 
what ? • 

56. 6 pounds of ginger, are worth $| ? what is 
the value of 1 [)Ound ? 

57. 2 doz. of eggs are worth ^^ ; what is the 
value of 1 dozen ? 

58. 1 doz. of knives are worth $3 J; what is that 
apiece ? 

59. 1 gallon of vinegar is worth $f ; how much 
is that per quart? 

60. 1 yard of cloth is worth $3f ; how much is 
that a quarter? 



LESSON LX. 



1. At \ of a dollar a pound, how many pounds 
of cheese can be bought for $1 ?. For $2 ? For 
$3i? 

2. If a boy earns -J of a dollar per day, how^ long 
will it take him to earn $1 ? $3 ? $4^ ? 

3. $1 is how many times $f ? 

ft 

. FoBM. — I Is contained m | or 1, 3 times^ and f is contained 
^^ 1) i ^3 ^me^«, which is f times, equal to 1^. 

4. 1 is how many times f ? Ans. — f =lit 

5. 1 is how many times f ? f ? ^ ? ^? f ? 

6. $1 is -how many times $f? $|? $4? $J? 
$2| ? 

7. How many pints of chestnuts can be bought 
for $1, at $3^ per pint ? 
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8. A man bought some beef for $1 ; hour many 
pounds did he get, at ^^ of a dollar per pound ? 

9. How many needles can be bought for a dime, 
if 1 needle is worth f of a dime ? 

10. If 5 oranges cost $1, what didl orange cost ? 
' 11. If I of a cheese costs $lf, what did the 

cheese cost ? 

Form. — If\ of a cheese eoata $lf, the ch^eese must hate cost 5 
times $1|, which is $8^. 

12. If f of a cheese costs fli, what did the 
cheese cost ? 

FoBM. — If% of a cheese costs f 1^, the cheese must ha^e cost 
iof6 times $lij which is -y-» or 8f dollars, 

K. B. — The pupil should be taught that the dividend is to 
be divided by the numerator of the divisor. 

13. If 13^ lb. of sugar are worth $1, what is the 
value of lib.? 

Form. — 13^ equals ^/ ; if^is worth $1, 1 lb. is worth ^ 
of 2 times $1, which is^ifOfa dollar, 

14. If 9 J yards of lace are worth $1, what is 1 
yd. worth? 

15. I gave $1 for llf lb. of beef ; how much 
was that a pound ? 

16. A lady gave $1 for 2f yd. of ribbon; how 
much was that a yard ? 

17. I gave $1 for 2i lb. of butter ; what should 

I give for 5 pounds ? 

Anal. Steps. — 1. Find the cost -of \ lb. 

2 FiTid the cost of 5 lb. 
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FoBM.^1. 2i=V ; ^f V o^ ft pound of bnjbter costs $1, one 
4K>nnd will cost ^ of 4 times $1, which is $^y. 

2. K 1 lb. costs $^, 5 pounds will cost 5 times $3^, which 
<s $f^, equal to $1 ,-»y. 

18. If 3f lb. of coffee cost $1, what must I give 
for 3 pounds? 

19. If 6f lb. of cheese cost f 1, what must I give 
/or f of a pound ? 

20. If 6 J yd. of muslin are worth $1, what is the 
value of f of a yard ? 

21. If 5^ dozen of eggs cost $1, what should I 
give for 3^ of a dozen ? 

22. 8f gallons of vinegar are worth $1, what 
should be given for 5i gallons? 

28. How many gallons of oil, at -3% of a dollar a 

gallon, can be bought for 6-^. * 

Y0VM.—T/ 1 gaUon mn he bought/or $ J^,, for $6/^ or $f^, 
as many gallons can be bought as %^ are contained in $fj, which 
are 8J timesy hence 8| gallons. 

24. A ^an divided $2|^ among his children ; to 
each he gave yV of a dollar; how many children are 
there ? 

25. How much flour can be bought for $|, at $6 
per barrel ? 

FoBM. — J[f 1 barrel can be bought for $6, as many barrels 
can be bought for ^ofa dollar^ as $6 is contained times in %\^ 
which is r^ of a time; therefore yb ^/^ barrel can be bought, 

26. At $7 a barrel, how much buckwheat can 
be bought for $1? Forjf? Forfl? 

27. At $11 per ton, how much coal can be bought 

for$f? For$f? Forlf? 
12 
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28. At f of a dollar & bag, how many bags of 
bnckwheat can bought for ^ ? For $f ? For $f ^ 

Anal. Steps.— 1. Find how much can he houghtfor $1. 

2. Find how much can he houghtfor $f . 

29. If a horse can run f of a mile in a minnte, 
how many minutes would it take to run f of a mile ? 

30. How many yards of cloth at 1^ doUars a 
yard, can be bought for %^ ? 

31. If a horse eats f of a peck of oats per day, 
how long will 3^ pecks last him ? 

32. If a miller takes for toll ^ of all the rye 
that he grinds, how many bushels must he grind to 
receive 9f bushels? 

33. 9 is i of what number ? -J of what number ? 

34. 7 is 4" of what number ? f of what number ? 

f« i« i« 

35. Jane gave 11 cts. for a writing book, which 

was f of her money ; how much had she ? 

Form. — J^ll ets. is | o/h^ money, J of it must he I of 11 
cts, which is ^ of a cent, and |, or the whole, must he 4 times 
V" ^/^ ^^^^ or ^ of a cent, or 14| cts, 

36. A man bought a cow for $30, which was f 
of his money ; how much had he ? 

87. A boy gave for some candy 2 cents, which 
was f of his money ; how much had he ? 

38. A girl gave 1 cent for. some pins, which was 
•^ of her money ; how much had she at first I How 
much had she left ? 
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39. A girl gave i dime for a pencil, whieb was 
f of her money, how much had she at first ? How 
much had she left ? 

40. Kate was married at 22 years of age, which 
was W of her husband's age, how old was her hus- 
band ? 

41. Two men built a wall ; one man built 16 
rods, which was ^ of what the other built ; how 
much did the other build ? "What was the entire 
length of the wall ? 

4:2. If f of a yard of cloth costs $3, what will i" 
of a yard cost ? 

Anal. Stkp8.— 1. Mnd cost of\ yard, 

2. FiTid coal ofi yard. 

FoBM.— If I yard costi $8, 1 yard lyill cost | of $3, which is 
% ; and f yd. will cost 8 times ^ of %%y which is |^^, equal to 
$8f. 

4:3. If f of a yard contains 27 inches, what is the 
length off of a yard? . 

44. $15 is f of the monthly rent of a house ; 
how much is that per year? 

45. If i of a pound of ginger costs $f , what wiU 
4|^ of a pound cost ? 

46. If I of a yard of silk is worth $2f, what is 
the value of |^ of a yard ? 

47. Delphine saves ^ of a dollar, and Harriet i 
of a dollar in a week ; how long at that rate will it 
take them to save %^ ? 

48. How many yards of cloth, at $li a yard can 
be bought for %^% 
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LESSON LXI. 

DENOMINATE FRACTIONS. 
46» ENGLISH MONEY — Tohle. 

1 pound = 208. = 24tOd. = 960 far. 
Idnlling = 12d. = 48 far. 

1 penny = *4 far. 

1. How many pence in f of a pound ? 

FoBM. — Since in £1 there a/re 240<2., in % of a pound there 
are 2 times \ of240d.^ which ie 68fd^. 

2. How many farthings in f of a shilling? In 4- 
of a penny ? 

8. How many farthings in f of a poxmd ? In f 
ofapoxmd? 

4. How many shillings in f of a pound ? In f 
of 3 pounds? 

47. TROT WEIGHT — T(Me: 

1 lb. = 12 oz. = 240 pwt. = 5760 gr. 
1 oz. = 20 " = 480 " 

1 pwt. = 24 ^^ 

? 5. How many ounces of silver in f of a pound ? 
6. What is f of a pound of gold-dust worth at 
$10 per oimce ? ' 

FoBM. — ^1. SinM there are 12 oz, in 1 p<yund^ in f of a pound 
there wre 2 tivnee \of\^ oz,^ which is ^^- oz.^ equal to ^ oz, 

2, If 1 oz. is worth |10, 3f oz. are worth 8? times |10, 
ftvl^/i M $30-\^, equal to $31^. 
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(a.) APOTHECAsiEs WEIGHT. — Table. 

1ft = 125 =963 = 2883 = 5760 gr. ' 

15 = 83 = 243 = 480 " 
13 = 33 = 60 " 

13 . c =20 " 

7. Wliat is the value of f of an ounce ? 

4:8 • AVOIRDUPOIS WEIGHT — Tohle. 

1 T. = 20 cwt. = 80 qr, = 2000 lb. 
1 cwj;. = 4 qr. = 100 « 

lib. = 16 oz. = 256 dr. 

1 oz. = 16 dr. 

8. What must be given for f of a ton of coal, at 
50 cents per cwt. ? 

9. I paid $12 for a ton of coal ; how much was 
that per cwt. ? How much was it per f cwt. ? 

FoBH.— ijf 20 cwty or 1 Um^ costs |12, 1 apt, costs ^ ^|12 
fohieh is |^=:|f . 

10. What will f of an ounce of opium cost at $5 
per pound ? At $4f ? At $6| ? 

11. Bought f cwt. of flour for $1J; how much 
was that per pound ? 

Anal. Steps. — 1. Find cost of\ cwt 
"' ' 2. Mnd cost of lib, 

12. I paid 12 cents for 5 pounds of flour ; how 
much was that per cwt. ? 

13. Bought ^ cwt. of sugar for ^8 \ how muaL 
was that per pound ? 

12* 
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14. A man bought f of a pound of sugar for 5 
cts. i what was that per cwt i 

15. How many cents in f of a dollar ? In $i ? 
In$^?, In$J. 

FoBM. — Since in $1 tJiere are 100 cents, in$^ there are | oj 
100 centSy which is -^j or 40 cts. 

16. I gave $J for f of a pound of cinnamon ; 
how many cents was that a pound i 

17. 3 ounces of cloves cost $^ ; how man j cents 
is that per ounce ? 

49, LONG MEASUfiE — TobU. 

1 mile = 320 rd. = 1760 yd. = 5280 ft. 
1 rd. = 5i " = 16^ " 

1yd. = ' 3ft. = 36 in. 

1ft. = 12 in.' 

18. What must be given for f of a yard of cloth, 
if 6 inches of the cloth are worth 5 cents ? 

19. How many feet in f of a yard ? In f of a 
rod? 

20. How many inches in f of a yard ? In ^ ot 
aft.? 

BO* CLOTH MEASURE — Tohle. 

1 yd. = 4 qr. = 8 eighths = 36 in. 
1 qr. = 2 " =9 in. 

1 eighth = 4J in. 

21. I bought f yd. of cloth for $f ; how naany 
cents was that a foot ? An iiidi \ 
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22. What must I give for | yd. of cloth at $f a 
yard ? How many cents will that be ? 

23. I gave $3^ for 3f in. of velvet ; how much 
was that a yard ? How many cents ? 

Note. — Let the answers of the following be given in dollars and 
cents. 

24. What will 4^ of a yard of cloth cost at $f i^er 
quarter ? 

25. f of a yard of cloth cost $f I how much is 
that a yard ? * 

SI, LAND MEASUBE — TcMc. * 

1 acre = 4 qr. a. = 160 sq. rd. 
1 qr. a. = 40 sq. rd.= 1210 sq. yd. 
1 sq. rd.= 30i sq. yd.= 272^ sq. ft. 
1 sq. yd.= 9 sq. ft. = 1296 sq. in. 
1 sq. ft. = 144 sq. in. 

26. What will f of an acre be worth at $40 per 
acre} 

ST. There is a piece of land, 20 rd. by 30 ; how 

mach is it worth at $320 per acre ? 

Anal. Steps. — 1. Find the cost ofl sq. rd, 

2. Mnd the cost of the land. 

28. f of a rod of land cost $f : what is that per 
acre? 

B2^ CUBIC MEASURE — TdbU. 

1 cord = 128 cu. ft. 

1 cu. yd. = 27 " " 

1 perch of stone =.24^" " 

1 cu. ft. Z= ll^ft CiU^YSi^ 
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NoTX. — ^A pQe of wood, 8 ft long, 4 ft. high and 4 ft wide ia a 
cord of wood. 

29. What will f of a cord of wood coBt at $5 per 
cord? 

30. How mucli will 16 cil ft. of wood cost at $6 

■ 

per cord ? 

AsaL. Steps. — 1. Find cost of I en, ft. 

2. Fvnd eoatofld eu.ft. 

How lyany cords in a pile of wood 18ft. long 
4: ft. wide and 6 ft. high ? ' 

Form. — 1. Since a cord is S ft, in length, a pile IS ft, long 
wUl be -*5% orlofths length of a cord, 

2. Since a cord is ^ft, in height, apUe 6 ft, high will he J, 
or ^oftJie height of a cord, 

8. Since a cord is^ft, in width, a pile ^ft. wide will he once 
the width of a cord, 

4. Since the pile is \ of the length of a cord, ^ of the heighth 
of a cord, and once the width of a cord, the contents will he the 
product of the length, heighth and width; which w { x | x l=-\^ 
=3i eord. ^ 

(^•) Siile.--*-2>it7ieZ0 the length by 8, the height by 4, 
and the width by A ; and the product of these fractions 
will be the contents of the pile in cords. 

31. How much wood in a pile 12 ft. long 6 ft^, 
wide and 18 ft. high? Anb.— |x|xf=^=10^ 
cds. ^ 

32. How much mnst I give for a load of woo^ 
6 ft. long 8 ft. wide and 4 ft. high at $5 per cord I 

33. What is the cost of a load of wood 9 ft. loi^ 
^/t. wide, 6 ft* high, at |8 pet coTd^ 1 

I' 

f 
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B3m LIQUID MEASTJBE — TcMe. 

1 gallon = 4 qt. = 8 pt. = 32 gi. 
1 qt. * = 2 pt. = 8 " 

1. pt, = 4 " 

34. What must I give for 3|^ gallons of vinegar, 
it 13 cents per quart ? At 5 cents per pint ? 

35. I gave 10 ct. for f ,of a pint of molasses ; 
bow much was that per gallon ? 

36. 2|- pints of milk are worth 5 cents, how much 
is that a gallon ? 

54:9 jfBY MEASUBE — TcMe. 

1 bu. = 4 pk.= 32 qt. = 64 pt. 
1 pk. = 8 " = 16 " 

1 qt. = 2 « 

37. How many pints in f of a peck of potatoes ? 

38. How many quarts in ^ of a bushel of beans ? 

39. How much will f of a quart of chestnuts 
30st at $4 per bushel? 

40. 1 is what part of 6 ? Aks. — \. 

41. 3 is what part of 4 ? Ans. — f. 

42. 16 ounces are how many times 5 ounces? 
A^s.— ^5^=31. 

43. A pint is what part of a quart ? 

FoBM. — Sjnee 2 pints make 1 qtui/rt^ 1 pint is \ of a quart 

44. 3 quarts is what part of a bushel ? Of a peck ? 

45. 1 foot is what part of a yard ? Of a rod f 

46. 2 yards is what part qf a Todil 
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S5. TIME — Tahle, 

T 

1 year = 52| wk. = 365 days. 
1 month = 4f wk. = 30* '' 
1 week = 7 '' ^ 

47. 1 day is what part of a month ? 

48. 3 days is what part ot a month ? 

49. 5 months is what part of a year ? 

50. The interest of $100 for 1 year is $7 ; what 
is it for 2| months ? 



LESSON LXn. 



MTSCELLANEOUS PROBLEMS, 



1. J of 8 is i of what number? 

2. -J of 6 is I of what number? 

3. ^ of 10 is ^ of what number ? 

4. -^jf of 20 is ^ of what number ? 

5. f of 28 is -f of what number ? 

6. ^ of 14 is f of what number ? 

7. f of 1 is I of what number ? 

8. f of 3 is f of what number ? 

9. '^ of J is I of what number ? 

10. i of I is I of what number ? 

11. ^ of 2 J is J of what number ? 

12. f of 4f is f of what number ? 

13. A man bougtt a barrel of flour, for ^6^ ; 
finding it damaged, after using f of it, he returned 
the reniainder ; what should he pay for what he used I 
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14. In a Bchoo], f of the pupils are Btudying 
arithmetic ; f of those studying arithmetic are study- 
ing geography ; f of those studying geography are 
Btudying book-keeping ; what part of the pupils are 
studying book-keeping ? 

15. A painter had f of a keg of white lead, worth 
$2f a keg ; he used f of what he had ; what part 
of the keg did he use ; and what was its value ? 

16. The hour-hand of a clock moves over 5 
minute spaces in one hour ; how many will it move 
over in 7f hours ? 

17. Two boys, 55 miles apart, are traveling to- 
ward each other : one travels at the rate of 9 miles 
an hour ; and the other at the rate of 6 miles an 
hour ; how* long before they will meet ? 

18. A little gid had $3 in her savings b5.rk ; if 
she saved ^^j of a dollar each week, how many weeks 
had she been saving her money ? 

19. Two men are 15 miles apart and are tr.ivel- 
ing in the same direction : the hindmost travci/ 10 
times as fast as the other : how far must he travel 
before overtaking the other? 

20. If $125 will pay for 25 weeks board fori 
person, how long will it board 12 persons ? 

21. If a line 20 feet in length is divided into 
equal parts by 10 knots, what is the length of each 
part ? 

Form. — If there are ten points of division there must he 
eleven parts, each of which is j\ of 20 feet^ which «-fi=lr\ 
feet. 
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22. A raan has ten pins, with which he is to 

measure off 20 ft., and divide it into equal parts. 

What will be the length of each interval? 

Form. — Since 2 of the pins are used to maris the distance of 
20 ft. there can he hut 8 points of division and 9 intervals; 
therefore Oxchpart will he J of^Ofeetj tohieh is 2f /)5. 

23. 12 balls were fired from a cannon in 40 
minutes, at equal intervals of time; how many 
minutes between the discharges ? 

24. How many ornaments are required on the 
cornice on the front of a house 22 ft. long, the centre 
of each ornament to be 3 ft. distance from each 
other, and the first and last to be J ft. from the 
corner ? 

25. What must be the intervals between the 
centres of 8 ornaments on the cornice oil the front ^ 
of a house 30 ft, long, if the first and last are to be 
placed 3 ft. 3 in. from the comer ? 

26. A merchant wished to place 20 stools for 
the use of his customers at equal intervals along his 
counter ; the distance from the first to the last *is 71 
feet ; how far apart are the centres ? 

27. A starts from a place 12 miles behind B, but 
A travels at the rate of 12 miles an hour, while B 
travels only 1 mile ; in how many hours will A over- 
take B ? How far must A travel before he overtakes 
B ? How far will B travel before A overtakes him ? 

28. The hour and minute hands of a clock are 
exactly together at 12 o'clock, when will they be 
together again ?. 



INTEUiECTUAL ARITHMETIO. 143 



PEEOENTAGE. 



LESSON LXIIL 

S6. Per cent, signifies by the hundred; therefore 8 
pounds gain on 100 pounds is said to be a gain of 3 
per cent., or of 3 hundredths of a pound on 1 pound. 
A loss of 5 hundredths of a gallon is said to be a loss 
of 5 per cent. 

The words per cent are usually represented by the 
following character (^) thus, 3^ is read 3 per cent. 

1. If 3 per cent, of $1 is 3 hundredths of a dollar, 
what is 3^ of $40. 

Form. — Since Zper cent of%\ is 8 hundredths of a dollar^ 
3 per cent. of$4G is 40 times 3 hundredths, which is 120 hun- 
dredths, equal to $1.20. 

2. 46 hundredths of a dollar equal what ? Ans. 
46 cents. 

3. 260 hundredths of a doUar equal what ? Ans. 
$2.60. 

4. $-^ = what? 8. $,^^ = what? 

5. $^ = what ? 9. $^ = what ? 

6. $^ - what ? 10. $^ = what ? • 

7. $^ = what? 11. $yU = what? 

18 



.# 
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12. $f^ = what? 14. $Hf =.what? 

13. $f2-j = what? 15. $f|| =: what? 

16. What is 2% of $5 ? Ans.— $iVV=l^ «ts. 

17. What is 3^ of $16? Of $11? Of $13? Of 

$17? 

18. What is 5^ of $12 ? Of $17 ? Of $200 ? 
Of$l? 

19. What is 12^ of $3 ? Of$l? Of$J? Of$f? 

20. What is 1% of 40 pounds of sugar? 

'FoTLU.-^Sirwe 7^ o/l pound is 7 hundredths, 7^ of 40 lb, is 
40 times 7 hundredths, which is 280 hundredths of a pound^ 
equal to 2^=^ lb. 

21. Wliat is 5^ of 3 ounces of indigo ? 

22. What is 11^ of 30 yd. of cloth ? 

23. 2Sfo is what part of a number ? 30^ ? 10^ ? 

50^.? 75^? 20^? 38i^? 12^^? 

FoBM.— 25^ is ^ equal to i of the number. 



MODSU 


(1.) 


(2.) 


(8.) 


(4-) 


(5.) 


80^= A 


48^ 


600^ 


40^ 


604^ 


806^ 


34^=A 


36^ 


660^ 


27^ 


310^ 


25^ 


82^=^ 


507^ 


820^ 


86^ 


407^ 


881^ 


480^=4i?5 


607^ 


25^ 


25^ 


602^ 


121^ 


678^= 6H 


204^ 


7^ 


40^ 


606^ 


16|^ 


't87^=4T% 


610^ 


60^ 


120^ 


27^ 


66fjj 



24. What is 8% of 28 yards of cloth ? 

25. What is 3% of 33^ pounds of sugar ? 

26. What is 16^ of 110 barrels of salt? 

27. What is f ^ of $25 ? 



INTCLL£CTUAL AlUTHMETIC. 145 

TouhL-Sinee 1^^|25 ia 25 ete., i of ijl ia ^ of 26 eU^ 

whiehis ^^ =zl6l cte. 

28. What is 1% of $20 ? Of $5 ? Of $6 ? 

29. What is ifo of $20 ? Of $5 ? Of $30 ? 

30. What is ffc of 30 barrels of oil ? 

31. What is i% of 70 cwt. af coal ? 

32. What is ifo of 1000 bushels of wheat i 

33. What is 1^ of $i ? Of$i? Of$i? Of$|? 

34. What is f^ of $^! Of $i? Of$i? 

35. A man bought 75 barrels of apples, and open- 
ing them found S% of them rotten ; how much did 
he lose ? 

36. I had $400 in a bank ; drew out 12^ of it: 
how much remains ? 

37. How many htmdredtha in'$l? Ans. — 100 
hundredths, 

38. How many himdredths in $2J ? Aus.— 100 
hundredths. 

39. What is 100^ of a number? Ans.— 100 
hundredths^ or the whole of it 

40. What is 200^ of a number? Ans.— fJI, or 
2 times the number. 

41. What is 240^ of a number? Ans.— ffj, or 
2f tim,es the number, 

42. A man had 30^ of his money stolen ; how 
much had he left? 

Form. — If he had 100^, and had 80^ stolen^ he must h^Te 
had left the difference between 100^ and 30^ which is 70^. 

43. A boy had 14^ of a certain sum given him 
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at one time, and 1S% of it at another time ; what 
per centi of it did he receive? 

44. What is the sum of 3^, 6^, 7^, and 11^ of a 
certain sum of money? What per cent, remains ? 

45. I gave away 25^ of my salary, and spent 
11^ of it; what,per cent, remained? 

46. What is the difference between 80% and 25^ 
of a quantity of flour ? 

47. 20^ is what part of a quantity? 
FoBM. — 20^ M y% oftJie quantity, and TVu=i- 

48. 30^ is what part of a quantity ? 25^? 30^? 
75^? 80^? 200^?^ 250^? 50^? 

49. f of a quantity is what per cent of it. ? 

FoBa£. — Since 100 per cent, is the whole of the quantity, f 
of the quantity will be ^ of 100^, which is ^=66|. 

50. f of a quantity is what per cent. ? Ans. — 76%. 

51. f of a quantity is what per cent, of it ? 

52. f of a barrel of flour is what per cent, of it ! 

53. I is what per cent. ? |? f? |? ^i f ? . 

54. T^^ is what per cent. ? -^a^? iVl A* h 

55. i is what per cent. ? f? |? f? |? i? f ? 

56. lis what per cent. ? ^? ^? ^? ^?^? 

« 

SLATE AND BLAOEBOABD EXEBCISE8. 
MODBU (1.) (2.) (8.) (4.) (5.) (6.) (7.) 

f=75^ 4=? ^% ^ I ^ n IS 

/j= 15;^ ^=? A H i r"T ¥ 5*1 

2__OQ4e£ 3 9 fl 4 6 l._l_ 11 

^\=33^ ^=? If } f i $ -ft 

,^,=23^«« |=t A V f f f I 



INTOEIiLEOTUAL ARITHMETIC. 147 

57. What part of 28 gallons is 80% of it ? Am. 
^ of 28 gal. 



58. What part of 60 sheep is 75^ of them ? Ans. 
— \ of 60 sheep, 

59. What part of 31b. is Vd% of it ? 12^? 40^ ? 

60. What part of $25 is \\% of it ? 32 ^ ? 15^ ? 

61. What part of a number is 12^^ of it ? ^\% % 
\^%% 20^? 37i^?. 33i^? 



LESSON LXIY. 



1. A boy had 60 marbles, he lost 40^ of them; 
what part of his marbles did he lose, and how many 
had he left? 

2. I sold 1^ of a barrel of flour ; what per cent, 
ofit did I have left? 

3. I bought some cheese : |^ of it was good ; the 
rest was worthless ; what per cent, did I lose ? 

4. A man had 20 barrels of potatoes ; 4 bbl. 
were rottea ; what per cent, did he lose ?• 

FoBM. — If lie had 20 barrels, and lost 4 "barrels, lie must 
have lost 2Ty, or i, of his potatoes ; and \ of 100^ is 20 per cent. 

5. 5 is what per cent, of 20 i Of 40 ? Of 15 ? 
FoBM. — 5 is ^ or I of 20; i of a quantity is 25^ ofit. 

6. $20 is what per cent, of $30 ? .Of $40 ? Of 
$100? 

7. 6 lb. is what per cent, of 20 lb. ? Of 30 lb. ? 

Of 95 lb.? 
13*- 
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8. What per cent, of 24 onnces are 3 oz. ? 12 
oz. ? 6 oz. ? 

9. What per cent, of 8 miles are 3 miles? 4 
miles ? 6 miles ? 

10. What per cent, of 4 is 1 ? 3 ? 4? 6 ? 8? 

11. What per cent, of 14 cents are 6 cents ? 2 
cts. ? 1 ct. ? 

12. What per cent, of $6 is $f ? $f ? $J ? $|? 

TomK,— Since $1 « J o/|6, If « § o/^ or i; i of a quan^ 
tity U llj^ ; tht^efore |f U 11^^ o/|6. 

13. What per cent, of 5 cents are 3 cts. ? 1 ct. 1 
fct? 

14. What per cent, of $5 is $1 ? %\% $2| ? 
|1|? 

15. What per cent, of $1 is $f ? $|? $|? %\% 

¥ovNL,Since $1 is 100^ o/%l, J « i <?/100^, which is 75^, 
therefore $J is 76^ of$l. 

16. Wliat per cent, of $f is $|? $f ? $f ? $f ? 

roEM.-||=^^ ; |J=:ig ; 1/^ is^oft^;and ^ of a 
quantity is 63 J^ of it; therefore |f is 68 Jj^ ^j/"!!. 



LESSON LXV. 



1. 3 qnarts are what per cent, of 3 gallons ? Of 
2 gal.? Of 6 gal.? 

YoTLM.S gallon8=12 qt d qt is ^^ or i, of 12 qt; i 
of a quantity is 25^ ; hcTice 3 qt, are 25^ ofZ gal. 

Note. — Reduce denominate numbers to the same denomination, 
and fractions to a common denominator. ' 
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2; From a hogshead of molasses^ a grocer drew 
9 gallons ; what per cent, did he draw ; and what 
per cent, remained ? 

3. !]^om a box of tea containing 80 pounds, there 
were sold at one time 30 lb. ; at another, 12 lb. ; 
what per cent, was sold ? 

4. From a heap of potatoes 2 bu. of every 3 were 
bad; what per cent, was bad? What per cent, 
was good? 

6. A man received $4 per year for the use of 
$50 ; what per cent, did he receive for its use ? 

6. I had $500 in a bank ; I drew out 12^^ ; how 
many dollars have I still in the bank i 

7. I bought a hoyse for $200, and sold it for 
$220 ; how much did I make? What per cent, of 
the cost did I make ? 

8. A grocer having a barrel of sugar weighing 
240 lb., sold i of it at one time, and i of it at 
another time ; what per cent, remained unsold? 

9. I receive $5 for collecting a note for $75 ; 
what per cent, of the note do I get ? What per 
cent, does the owner of the note receive ? 

10. A man gave me 2^ for collecting $550 ; how 
much did I receive ? 

FoKM. — If lam to reeewe 2 Kund/redtliB of a dolla/r for col- 
lecting $1, for collecting $550 / sTuiU receive 550 timee 2 hun^ 
dredths of a dollar^ which is $11. 

11. What must be paid for collecting a tax of 
$550 at a commission of 5^? 



i 
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12. An agent Bells $1200 worth of produce, what 
does his commission amount to at 5% ? 



FoBM. — 5^ equals ^^ <if ^^ quantity ; -^ of $1200 equaU 
$60 ; th4refore TiU eommmion amounts to $60. ^ 

13. My agent sold $15000 worth of goods. I 
pay him 12^% ; to how much is he eu titled t 

14. I paid a broker i% for buying $64 worth of 
gold ; to how much did his commission amount ? . 

15. A man is able to pay only 40^ of his debts ; 
he owes me $500 ; how much is my debt worth ? - 

16. A broker charged me i% tor selling $600 of 
Albany and Susquehanna E. E. stock ; what was 
the amount of his bill ? 

17. A real estate agent charges 1^% for selling 
xnj house for $5000 ; how much should he retain ? 
How much should he pay me ? 

18. At ^%y what will be the expense of buying 
a bill of exchange of $625 ? 

19. A boy bought a book for 30 cents and sold 
it for 10 per cent, advance ; what did he receive for 
it? 

Form. — 10^ is j\ of the cost; ^\ of SO cts, is 8 ets,, which 
is the amount of^gain ; 80 cts. + ^ cts,=SBet8,; hence he re- 
ceived 88 cts, 

20. A merchant bought a piece of cloth for $80, 
and sold it at a gain of 5% ; how much did he re- 
ceive ? 

21. I gained 20^ on butter that cost $200 ; what 
did I sell it fori 
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22. I bought 20 lb. of cheese at 20 cts. per 
pound, and sold it at an advance of 5% ; what did I 
get for it ? 

23. I bought a cow for $40 and sold her for $60; 
what did I make per cent. J 

Anal. Steps. — 1 Find ths amount gained. 

2. Find the amount per cent, 

FoEM.— If I gave $40 and sold her for $50, 1 gained $10 ; 
and $10 is f j, or i, of the cost ; i equals 25^ : therefore I 
gained 25^. 

(a.) Note. — Gainer loss is always estimated on the cost of the 
article bought or sold. 

The coat plus the gain equals telling price. 
The telling price less the gain equals the cost 
' The tdling price less the cost equals the gain, 

24. If I buy* milk for 8 cts. per quart, and sell it 
for 10 cts., what per cent, do I make ? 

25. A farmer bought a yoke of oxen for $75, he 
paid $25 for keeping them, and then sold them for 
$150, what per cent, did he make? 

26. A grocer bought molasses at 75 cts., and 
sold it for 80 cts., what per cent, did he make? 

27. Bought muslin for 30 cts., and sold it for 20 
<5ts., did I make or lose, and what per cent. ? 

28. A boy bought a pencil for 4 cts., and sold 
it for twice as much as he gave, for it ; what per 
cent, did he make ? 

29. A boy bought a pencil for 4 cts., and sold it 
for one-half of what he gave for it ; what per cent, 
did he lose ? 
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LESSON LXVL 

1. A boy bought a sled for $4 ; he was offered 
12^ for his bargain; how much would he have re- 
ceived ? 

ToBM,-~Si7ice he was offered 12^ of $4, or 48 ets,y Tie could 
Tia/oe taken the sum of $4 and 48 cts.^ which is $4.48. 

2. I have sugar for which I gave $20-; for how 
much must I sell it to gain Z0% ? 

3. I have sugar for which I gave 10 cts. per 
pound ; for how much must I sell it to gain 10^ ? 

4. A speculator bought a house and lot for $8000 ; 
he sold it at 12^ advance; what did he receive 
for it ? 

5. I have goods marked at an advance of 25 J^ ; 
they cost 40 eta. per yd. ; what are they marked per 
yard? 

6. I have goods which cost 12 cts. per yd. ; I 
wish to gain 30^ ; what must I sell them for? 

7. I have goods which cost 12 cts. per yard; if 
I am willing to lose 25^^ what must I sell them for? 

8. I have steel pens which are marked $3 per 
gross ; I wish to make a discount of 12^ ; what is 
the price ? , 

9. I sold cravats for $4, at a loss of 20^; what 
was the cost ? 

Form.— 1. To lose 20^ I must have sold them for the dif- 
ference between 20^ and 100^, which is 80^. 
ja 4jr$4 is 80j>er et. of the co«t, Vfi is i^ of ^ or B cU.p 
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and 1(H% or the east^ must "be 100 UmH 5 cte., uMeh u |5 ; 
ther^ore they cost $5. 

10. I sold apples for $8 per barrel, at a loss of 
10^ ; what did they cost me ? 

11. Sold a horse for $120, at a loss of 10^ ; what 
did it cost ? 

12. I sold 600 pounds of tin for $300, at a dis- 
count of 20^ jfrom the net price ; what was the net 
or cash price? 

13. I sold lace at 80 cts. per yard, at a gain of 
50^ ; what did it cost me ? 

FosBC. — 1. To gain 50^ / must hone sold U for the ium of 
100^ and 50^ of the cost which wm 160^ qf the cost, 

2. jfjrsO cts, is 150^ of the cost l^is xir ^/^^ <^^-> ^ t%= 
^, and 100^ of the cost is 100 times rs—6^ cts,; hence the 
lace cost 63^ cts, 

14. Sold molasses for 70 cts., which was 20^ 
more than it cost ; what did T give for it ? 

16. I have sugar which I sell for 15 cts. per 
pound, which is 25% advance on cost ; what did I 
give for-it ? 

• 16. A house was sold for $8800, which was 10^ 
in advance of cost ; how much was made by the 
operation ? 

17. I sold 20 yd. of carpeting, at $3 a yard, 
which was 20^ advance on cost ; how raucji did I 
gain? 

18. I sold 200 barrels of flour at $10 per barrel, 
which was 10^ less than cost ;. how much did I lose 
by the operation ? 
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19'. Sold bntter at 40 cts. per pound, wLicli was 
10^ less than cost ; how much did I lose on 5000 
pounds? 

,20. My goods are marked nnifonnly at a net 
price of 40^ advance on cost ; what per cent, do I 
make on the cost of cloth which is marked 42 cts. 
net, if I sell it at a discount of 10^ net f 

Anau Stieps. — 1. Find cost of clotK, 

2. Mnd the pri^for which it is sold. 

8. Find the amount of gain. 

4. Find what per cent, the gain ii of the east. 

FoBM. — 1. Since 42 cts. is 140 ^ of the^cost, the cost must 
be 100 times ^Vj cts. or 30 cts. 

2. Since the cloth was sold at 10^ discount, nety it mnst 
have been sold for 42 cts,— 4.2 cts. =37.8 cts. 

8. Since the cost was 30 cts., and it was sold for 37.8 cts.^ 
the gain was 87.8—30 cts. =7.8 cts. 

4. 7.8 cts. is •'jj of 30 cts.=^=JJ=26^ of cost. 

NoTB. — The following formula is a deduction from the pre- 
ceding : — 

Form. — 1. Since the net price is 40^ advance on cost, hence 
it is 140^ of cost. 

2. If the goods were-sold for 10^ discount they must have 
been sold for 10^ of 140^, which is 14^, and 140^ less 14^ is 
12G^ of cost, or a gain of 26^ advance on cost. 

21. What is the gain per cent, on the cost of the 
above cloth when sold at a discount of &fo net ? 10^ 
net? 20^ net? 

FoBM.—Smee the net price is 14051^ of the cost, 5^ of the net 
price is 5^ of 140^, which is % of coat, awl \4a<]i>~1<}^=i38^ 
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ofeo9t^ or a gam of 33^; hence the clothy if told at adit' 
count of 6^ net will be told at a gain ^33^ on cotU 



LESSON LXYIL 



1. How mtich cotton can my agent buy for $200 
after deducting his commission of 10%. 

FoBM. — 1. If hit commimon it 10^ of the money he eapendfy 
and he eo^endt 100^ he mutt reeeive the turn of 100^ and 10^, 
which it 110^. 

2. If $200 it 110^, l^itl^or Iff, and lOOj^ it 100 timet 
$il or %^^^ =$181,81. 

2. I sent my agent $312 with which to hny com, 
after deducting his commission of 4^, what smn can 
he expend ? 

8. I gave a broker $918 to invest in U. S. Bonds ; 
after deducting his commission of 2^, how much did 
he invest t 

4. How many bushels of com at $1 a bushel can 
an agent buy for $816, and keep 2^ commission ? 

5. How much must be collected on a rate bill 
that a commission of 5% may be retained and $190 
be paid over. What is the commission ? 

Form. — 1. j[f tJte commission is 5^, and the amount collected 
it 100^, tJie amount paid over will equal the differ mce of 100^ 
aiid 6^, which it 95^. 

2. If $190 is 95^, 1^ it ^j of $190, which it $%^.=$2', and 
100^ it 100 timet $2, or $200 ; therefore $200 is to be collected^ 
and the eommitfion it $10. 
U 
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6. In a certain town it is necessary to raise 
$3600. After deducting the collector's fees, of 10^, 
what amount must be assessed and collected < What 
is tlie collector's commission ? 

7. Whaf premium * at 2^ must be paid for in- 
suring a house and furniture for $8000 1 

Form. — Since the premium equals 2^ of the sum insured 
hence it equals 2^ o/|S000, which is $160. 

8. At 4^, what amount of premium must be 
paid to insure flour to the amount of $1200 ? 

9. At ^\%y what must be paid for insuring, goods 
to the amount of $4000 ? 

10. A merchant values his store and goods at 
$10,000 ; what will be the annual premium on \ of 
this value at 2i^ ? 

11. At 2^, what amount of insurance can I ob- 
tain for $12 annual premium? 

FoBM. — Since $12, the premium^ is a^, or y'^, of the amount 
insured^ therefore the required insurance will be 50 times $12, 
which is $600. 

12. How much insurance at 1% can be obtained 
on a cargo of flour for $25 premium ? 

13. At 10^, how much insurance can be obtained 
for $50? 

MISGELLAKEOITS PB0BLEM8. 

- 14 A sleigh was bought for $50, and sold for 12% 
more than it cost ; what was received for it t 

* The premiTua Ib the som '^tti'^ ioit \xtf!qsvGA^ ^ 
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15. A grocer bought some tea for $40, bnt find- 
ing it damaged he sold it at a loss of 12^ ; what did 
he get for it ? How much did lie lose ? At what 
per cent, of the cost did he sell it ? 

16. Bought 6 barrels of flour for $60 ; for how 
much per barrel must it be sold to gain 10^ on the 
cost ? 

17. If I buy eggs at 10 cts. per dozen, for how 

much must I sell them to gain 100^ ? 

18. If I buy eggs at lO cts, per dozen, for how 

much must I sell them to lose 100^ ? 

19. If I sell eggs at 10 cts. per dozen and there- 
by gain 100^, what did they cost me ? , 

20. If I can sell eggs at 10 cts. per dozen and 
thereby lose 100^, what did they cost me ? 

21. If I buy eggs at the rate of 4 for 5 cts., and^ 
sell them at the rate of 5 for 4 cts., shall I gain or 
lose, and what per cent. ? 

22. If I buy eggs at the rate of 5 for 4 cts., and 
sell them at the rate of 4 for 5 cts., shall I gain or 
lose, and what per cent. ? 

23. The Tiei, price of my goods is 90^ advance on 
cost, what per cent, advance on cost is a discount of 
10^ net? 12^^? 16|^? 20^? 25^? 

24. What per cent, on cost do I make if I sell 
goods at a discount of 10^ and h% * for cash ? At 
a discount of 10^, %%^ and 5^ for cash ? 



♦ By a difleennt'of 10^ and 6^ Is meant W discount of the remainder after 
lOf ha» been dedaoted. A diwwimt of W,1^ «Aji ^ \» <ate.T)&a^w^^3^^2E^^ 
aamo nuumer. 
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LESSON LXVnL 

INTEBEBT. 

S7m Interest is the amount paid forthe use of money. 
68. The Principal is the sum for which interest 
is paid. 

59. The Hate is the per cent, paid annually. 

60. The AmoTint is the sum of the principal and 
interest. 

(a.) The interest for one year is generally expressed 
at a certain number of hundredths of the principal. Thus 
the interest of any sum for one year at 1^ is y^ of the 
principal ; and at 6^ it is yf^, at 8^ it is yf^ of the 
principal 

(b.) Interest is usually calculated at 1 2 months a year, 
and 30 days a month. 

1. What is the interest of $90 for one year at 7% t 

FoBM.— ^^ 7^ the int&rest is jIj^ of the principal^ -^^ of 
$90 is $6.80. 

SLATE AND BLACKBOABD EXEBCISEB. 

2. What is the annual interest of $64 at Q% ? 
Opeeahon.— 6^^=xfir ; yf^ of $64=$3.84. 

MODEL. (1). (2). 

$34 at 5^=$1.70 $430at4j< . $72 at 8 J^ 

$20 at 8^=$0.66 $2.90 at 6^ $300 at 7^ 

$2.80 at 2^=$0.06* $42 at 5^ $63 at 8^^ 

$.90 at 8^=87 cts. $67 at 3^ $40 at 4J^ 

$46.20 at 7^=$3.23 $20 at 5^^ $2.80 at 6^^ 

^ _ L ■ ■_ I _ L ■ JL ■ ■ J I . -■■!■> L _^_^a^_ I _l 

* When the remainder i« one half-cent or more, It is cutomary to oaH it 
one cent. 
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3. What is the annual interest of $500 at 7% ? 

4. What is the annual interest of $5000 at 4i^? 

5. What is the monthly interest of any principal 
atl^? 

FoBM. — Since the interest for one year at 1^ ia j^ of the 
principal^ for one month it must be -^ (fjist ^ I &r^ ^/ 
the principal. 

6. What is the monthly interest of $24.60 at 1% ? 

Form.— 7%^ monthly interest w | <?/* j^^^^ of the principal^ 
yVU ^$24.60 is 24 miUsy and iof2^ mills is 2 cts. 

Write the monthly interest of the following prin- 
cipals at 1^ : 



7. $36.40 


11. $46.20 


15. $671.80 


19. $960 


8. 128.30 


12. $30.24 


16. $48.80 


20. $2400 


9. $140 


13. $896 


17. $546 


21. $864 


10. $6.84 


14. $24.30 


18. $720 


22. $9600 



23. What is the monthly interest of $108.60 at 
7fci 

Form. — Since the interest of $108.60 afl^ is 90 m, or i^ 
cts,^ t/ut interest at 7^ is 7 times 9 cts.y which is $.63 

24. What is the monthly interest of $144.60 at 
6%i AtSfci At 2^? 

25. What is the monthly interest of $960.24 at 
Sfoi At5i^? At3i^? At2i^? 

26. What is the monthly interest of $860 at 7foi 
At2i^? At 21^? 

. 27. What is the daily interest of o-ny principal 
at Ifff. 
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Form.* — Since the monthly interest U i 0/ j^j^^ part of any 
principal^ the daily interest will he-^of^^ equal to ^ of ^^ 
<(f the principal. 

28. Wliat is the daily interest of $3600 at 1%% 

FoBM. — The daily interest is 3'^ 0/ j^j^ part of the princi' 
pal; ^^V^ ^$3600 is $3.60, and ^ of $3.60 is 10 cfo., there- 
fore the daily interest of %QQQO at 1^ is 10 cts. 

8LATE AND BLACEBOABD EXERCISES. 

Write the daily interest of each of the following 
principals : 

29. $3806 84. $726.73 89. $4137 44. $560 

SO. $4187 85. $41378 40. $6834 45. $890 

81. $7234 36. $6437 41. $7342 46. $678 

82. $8486 87. $4137 42. $6732 47. $417.60 

83. $1137 88. $6271 43. $41672 48. $603.20 

49. What is the daily interest of $864 at 7% i 

Operation. — ^ of 3^^ of $864=.024x 7=17 
cts. 

Form. — Hie daily interest at 1^ is 24 millSj and at 7^ it 
is 7 times 24 mills=17 cts. 

50. What is the daily interest of $86 at 8fJ At 
6foi At 4^? 

51. What is the daily interest of $743.30 at 6^% ? 
At8i? At 7^? At|^? 

52. What is the daily interest of $43.60 at Si% i 
AtSifoi At6i^? 

♦ Note.— This foi-mula gives the daily interest at 360 days to the year ; but 
to find the interest at 865 days, subtraot ^ ofihe interest from itself. The 
difference on small sams is praotl!ea11y of no value, but on lai^e principals it 
is a matter of considerable importance. In New York the interest is usually 
oalcnlntPd at 866 days, althomrh 360 is the legal rate (Bevls. Stat., vol. ii., p. 182). 
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61. (/r,) Since on any principal, 

At 1^ the annual interest =y|jj^ of the principal ; 

At 1^ the monthly intere8t=f of y^Vv ^^ ^^'^ principal ; 

At 1^ the daily interest =^ of |-^*^g of the principal ; 

(J.) Hence : 

At 651^ the annual interest=6 times j^ of the principal ; 

At 6^ the monthly interest =6 times | of j^^, or 6 times 
n^ of the principal ; 

At 6^ the daily intere8t=6 times ^ of y^Vir=4 of j^^^ of 
the principal ; 

(c.) Hence : 

At 7^ the annual interest' is 7 times jl-g of the principal; 

At 7^ the monthly interest is 7 times f of ^^^^1^=51 times 
Timr ^f ^fa® principal ; 

At 7^ the daily interest is 7 times ^V of Trjnj=A of tttVit 
of the principal ; 

(d,) Hence: 

For 2 years at 6^, the interest=2 times 6 times yj^ of the 
principal ; 

For 2 months at 6^, the interest=2 times 5 times y^^v of 
the principal ; 

For 2 days at 6^ the interest=2 times J of y^^ of the 
princi[>al; 

(tf.) Hence : 

For 8 years at 7^ the interest is 8 times 7 times jljf of the 
principal; 

For 8 months at 7^ the interest is 8 times 5| times ys^^ of 
the principal ; 

For 8 days the interest is 3 times /^ of y^Vir of the princi- 
paL 
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1. What is the interest of $30.80 for 3 yr. at 
foi For 5 yr. ? For 6 yr. ? For 2 yr. ? 



- MODEL OPERATION. 

The interest f.)r 3 yr. at 6^=3 times 6 times 308 mil]8=$5.5K 

FoHM.—Since the interest ^$30.80 for 1 yewr at 1^ u 308 
milh (see 161, a.) the interest for 3 years at 6^ 'noill he 3 times 
6 times 308 mills^ equal to $5.54. 

• - 

Note. — The teacher should require each of the following problems 
to be written on, and solved from the blackboard, before the mental 
Solution is required. 

2. What is the interest of $40.20 for 3 yr. at f>%% 
AtSfof Atlfci At 4^? 

3. What is the interest of $36.50 for 2 yr. at 
7^? At 3^? At 6^? At 8^? 

4. At 7fo what is the interest of $44.37 for 3 
mo.? 

MODEL OPEBATION. 

Int. at 7^ for 3 mo. =7 times 3 times f of 44 mills=77 cts. 

FoBM. — 1. Since the interest o/" $44.37 for 1 mo, atl^is^ 
o/4A mills *(seQ 161, a.), the interest at 7^ for 3 m^, is 7 times 
3 times ^ o/44 mills ; 3 times J is I, and ^ of 4A mills is 11 
c(s,y and 7 times 11 cts. is 77 cto., there/ore the interest is 77 
cts. 

2.* The interest for 1 year is 7 times 443 mills, or 310 cts., 
hence the interest for 3 mo. or ^ of a year is i of 310 cts., or 
77 cts. 

« 

5. What is the interest of $36.40 for 6 mo. at 

7^? At 3^? 



* When the months are a convenienl tracWoTvaX-^MX. ^)t«.^«as.^ It Is generally 
better to use the seoond foTmnla. 
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6. What is the interest of $24.86 for 7 mo. at 
4^? AtSfoi 

7. At 6% what is the interest of $26 for 4 mo.- ? 
For 7 mo. ? For 5 mo. ? 

8. What is the interest at 4^ of $80 for 8 mo. J 
For 5 mo. I For 2 mo. ? 

9. At 6% what is the interest of $380 for 12 
days ? For 6 days ? For 9 days ? For 11 days ? 

MODEL OPERATION. 

Int. at 6^ for 13 da.= 6 times 12 times ^ of 88 ct8.=76 cts. 

FoBM. — ^^S^iw^Jd the interest of $380 a^ l^for Ida. is ^^ of 88 
ets. (see 161, o.), <Atf interest at 6^ /or 12 days is 6 <i«i«« 12 
times ^\ ofS8 cts. ; 12 times ^V ~ i ? ^ **^^ 3 ** ^ » 2 tiwe« 88 
cte. is 76 cte., therefore tlie interest is T6 cte. 

l6-. What is the interest of $36.80 at 1% for 6 
days? At 9^? At 3^? At 4^? 

Fo^M. — 7%e interest o/" $36.80 a^ 7^ /or 6 days i$ 7 <i»i^ 
6 tim^ ^ of 36 mills equal to 42 wiZ& <w 4 ct&. 

11. What is the interest of $46 for 11 days at 
7^? At 6^? At 3^? 

12. At 1% what is the interest of $860 for 5 
days ? For 8 days ? Fot 12 days ? For 15 days ? 

13. What is the interest of $670 for 13 days at 
6^? At 4^? At 5^? At 7^? 

14. At 1% what is the interest of $480.67 for 2 
yr, 3 mo. 12 da. 

Anal, Steps. — 1. Find interest for 2^ yr.* 

2. Find interest for 12 da, 

3. Find total interest, 

y -- — ■ ^ ■■! ■■^■-■ — -.11-— ■■■ ■-^- I ... I - .. — — ■ -■ ^ '■ " - ' 

* Note.— 3 mo. being a convement parti oi a -jewc^x^^vVxxR.^VwN**'^^^"**^^*^ 
o/a year. 
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MODKL OPXRATION.* 

Int. ^0.67 at 7^ for 2i yr.=7 times 2i times 
$4,806= ' . $75.69 

Int. $480.67 at 7^ for 12 da. =7 times 12 times 
^ of 48ct8= $1.12 

$76.81- 

FoEM. — 1. The interest <>f $480.67 at *7^/or 2i yr. is 7 times 
2i times $4,806, equal to $75.69. 

2. The interest o/ $480.67 at 7^ far 12 days is 7 times 12 
times ^V o/^^ ^^- ^f^al ta^l.l2. 

S, If the interest for 2J yr, is $75.69, and for 12 days it is 
$1.12, /or 2 yr. 3 97»«. 12 (2a. it will be the sum of their amounts^ 
which is %1^M. 

16. What is the interest of $80 for 2 yr. 7 mo. 

18 da. at 8^ ? 



MODEL OPERATION. 

Int. for 2 yT.=2 times 8 times 80 cts. =$12.80 
Int. for 7 mo.=7 times 8 times f of 8 cts. =$3^73 
Int. for 18 da. =18 times 8 times ^ of 8 cts. =3^ 

Total interest, $16.85 

Note. — ^The following problems should be written on the slate or 
bUickboard after the model, the pupils giving the solution mentally. 

16. What is the interest of $60.80 for 5 mo. and 
12 da. at 8^? For 2 yr. 8 mo. at Q% f 

17. What is the interest of $3.60 for 8 mo. 24 
da. at.7^ ? At 8^ ? At ^% ? 

18. What is the interest of $47.60 for 11 mo. 16 
da. at 7^? At6^? At 5^? 



*To obtain accurate reBalts for large principals for a longtime, it is 
neoeBB&ry to retain the tenths of a mill \ \iXiX tot ttma2ii^tV3^<^i^ala for an ordi- 
nsrj^ time ii U not neeesaary. 
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for convenience iu finding the number of days be- 
tween two dates we give the following 
TiBLK (/.) 



Jul. 


F«b. 


Mar. 


A I.r. 


May, 


JuDe 


July. 


Aug, 


a-pi- 


Oct 


KOT. 


r^c: 


~r 


32 


60 


91 


121 


15-2 


182 


213 


244 


274 


306 


33B 


a 


33 


61 


B2 


122 


163 




214 


216 


276 


316 


gS6 


3 


84 


ea 


93 


123 


164 


184 


215 


246 


276 


£07 


337 


4 


8S 


63 


94 


121 


1S6 


185 


216 


247 


277 


308 


338 


9 


36 


64 


96 


125 


166 




217 


248 


278 


309 


3S9 


« 




86 


96 


12« 


157 


187 






279 


3T0 


340 


T 


88 


66 


97 


127 


158 


IBS 


219 


250 


280 




341 


8 


39 


67 


9S 


128 


169 


189 


220 


251 


281 


812 


342 


9 


40 




99 


129 


160 


190 


221 


262 


282 


313 


343 


lO 




69 


100 


ISO 




191 


222 


263 


283 


814 


344 








101 








223 


254 


284 


316 




la 






loa 




163 


193 


224 


255 


286 




346 


13 


44 


72 


lOS 




164 


194 


225 


266 


286 


317 


347 


14 


45 


78 


10* 


134 


166 


196 


226 


267 


287 


318 


£48 


13 


4a 


74 


106 


135 


166 


196 


227 


^68 


268 


319 


S49 


16 


47 


in 


106 


136 


167 


197 


2^8 


2f,9 




820 


850 


17 


4S 


76 


107 


137 


)68 


198 


229 


260 


290 


821 


861 


IB 




77 


108 




169 


199 


i30 


E61 


2(1 


322 


3S2 


19 


60 


73 


109 


139 


170 


giiO 


■231 


262 


2fi2 


3S8 


863 


ao 


ei 


79 


no 


140 


171 


201 


282 


26S 


218 


8'.4 


364 


at. 


e2 


80 




141 


172 


2^2 


283 


264 


294 


325 


866 


aa 


68 


81 


iia 


142 




203 


234 


266 


296 


S26 


366 


as 




82 


lis 


148 


174 


204 


236 


266 


296 


827 


357 


34 




83 


114 


144 


17B 


206 


236 


267 


297 


828 


868 


as 


6B 


84 


116 


146 


176 


206 


287 


268 


298 


329 


359 


36 


07 


86 


lie 


146 


177 


207 


238 


269 


299 


330 


860 


a» 


B8 


86 


117 


U7 


178 


208 


239 


270 


EOO 




SCI 


a§ 


6U 


87 


118 


148 


179 


209 


240 


271 


aoi 


sea 


362 


39 




88' 


119 


149 


180 


210 


241 


272 


302 


333 


8t;8 


30 




89 


120 


160 


181 


211 






808 


334 


3r4 


31 




90 




ifli 




212 


243 




3(4 




866 



Note, — To finS from the abnva table the number of dojs between 
two dates, the following rule U ^ven : 

(g) I.— When the date> are in thf tame year.rultract the number 
of dai/t in the j)lati of the earlier dale from the number of dagi of the 
later date ; l/ie result mill be the number of days required, 

11. WAeH the datet art in conMcutivc ^tax*, lubbtoel {hKTOnnftim <^ 
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dayt in the earUtr daUfrotn 365 and add to the remainder the nismber 
of daye in the place of the later date; the renUt vnU be the number 
of dajfn required. 

(A.) Whan the year is a leap year^ add one day to the restdt. 

How many days between Apr. 11th and Dee.' 
22d of the same year ? 

Form. — (See Table.*) Apr. 11th is the 101st day of the year, 
Dec. 27th is the 861st day, and the nnmber of days between 
thoso dates is the differeoce of 361 and 101, which is 260 days. 

19. What is the interest of $63 for 68 days at 

MODEL OPKRATIOK. 

I In. for 68 da. =68 times 7 times ^V of 63 mills. =84 cts. 

FoBM. — The interest at 7^ for 68 days i^ 68 times 7 times 
^ of 63 mills ; 68 times ^^==1^ times 63 mills, which is 12 cts., 
and 7 times 12 cts. are 84 cts. 

KoR. — ^The above method makes 1 day ^^ part of the year ; if 
•^ of the interest be subtracted from itself, the remainder will be the 
interest at 365 days to the year. 

20. What is the interest of $380.4:0 at 5% for 72 
days? 

21. What is the interest of $460 from Feb. 3 to 
Nov. 12, at 6% ? (See Table.) 316 - 34= 282 days. . 

22. What is the interest of $860.40 from Aug. 7 
to Dec. 29, at 6% i From Feb. 11 to Nov. 17 ? 

23. What is the interest of $40 from Nov. 11, 
1866 to Apr. 5, 1867, at 7^ ? From Aug. 3, 1865 to 
July 1, 1866 ? ^ 

* The datee at each month oorreepond to the dates of January, in the 
Ja/t-baDd oolunm. 
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24. What is the amount of $30 for 8 mo. l6 da. 

at 6^ ? 



Form. — Since the interest of $30 for 3 mo. and 15 da., is 
53 cts., the amount yfiW be the the sum of the principal and 
interest, which is $30.53. 

25. What is the amount of $40 for 6 mo. and 12 
da. at 6^? 

26. What is the amount of $85 from April 12 
to October 11, at 6^ ? 

27. What is the amount due on a note of $600 
on interest 3 mo. 18 da., at 7% ? 

28. I have a note for $25, dated April 11, 1867, 
at 7% ; what will it amount to on the 17th of Nov. 
■following ? 

29. What is the interest of $26 from May 11th 
to October 27th, at 7% ? From Sept. 12, 1865, to 
Apr. 7, 1867 ? 

80. What is the amount of $33.20 from June 5, 
1865, to Jan. 11, 1867, at 6^? From Dec. 4, 1866, 

to Apr. 5, 1867 ? 



LESSON LXX. 



1. What principal in 5 years at 7% will give $34 
interest? 

MODKL OFKRATION. 

Int. at 7^ in 5 jT.=Jjf of principal. \ of 20 times $34= 
9r;=$97.I4. 
15 
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Fobm. — 1. At l^forl year the interest equals yj^ <if the 
principal^ and for 5 years it eqttals 5 times yj^, or tV6 = 2T ^/ 
the principal. 

2. If for the given time and rate the interest equals ^\ of 
the principal^ then $34, the given interest^ is 3^ of the required 
principal. ^$34 is -^ji^ ^\ must he \ of $34, which is $4? ; 
and f J, or the required principal must be 20 times $4f, or $97} 
=$97.14. 

2. What principal in 3^^ years at 6% will give 
$32 interest t 

r 

FoBic. — Since for 3*- y«ar« af 6^ the interest equals 3 J ftin«« 

T? ?ri ^'^ AV <?/* *^ principal^ $32 m««* J« fVu ^f *^ r^t*«twi 
principal; hence ^j of 100 £ime9 $32, or $162.38 is the required 
principal, 

3. What principal in 7 years at 5^ will give $21 
interest ? 

4. What principal in 8 years at 6% will give $12 
interest ? 

5. What principal in 7 years at 4^ will give $70 
interest ? 

6. What principal in 1 yr. 8 mo. at 9% will give 
$36 interest ? 

FoBM. — Since for 1| years the interest equals If times yf^ 
or jVff = A ^ ^^^ principal^ $36 wt^f 5« ^^j (j/* the required prin- 
cipal^ which is $240. 

7. I wish to invest money in 6^ U. S. bonds so 
that my annual interest will amount to $800. What 
must be the amount ? What must be the amount 
that my quarterly interest may be $50 ? ' 

& in what time, a.t 6%, ^\\\%^^^ ^i\^%^^^ 
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Fosac.— j^m 1 yea/rat 6^ ISOOtrtZZ^am $18, to gain $45 
ii will take aa many yecura a« 18 is contained times in $46, that 

w, 2^ times^ there/ore it will take 2 years 6 mon^A^. 

» 

9. In what time will $120 gain $40 at 10^ ! 

10. In what time will $80 gain $6 at Sfo 1 

11. In what time. will any principal double itself 

at 4^? 

FoBM. — Since to double itself at 1% any sum of money wiU 
require 100 years ; hence to double itself at 4^ it wiU require 
^ (>/*100 yearSj which is 25 years, 

12. In what time will a given principal double 
itself at 8^ ? At 6^ ? At 9^ ? 

13. In what time will $300 double itself at 10^ 1 
At 6^? At6i^? 

14. In what time will $33.68 double itself at 
20^? At 5^? Atl2J^? 

15. A man received $24 for the use of $480 for 
2 years ; what was the rate per cent. ! 

FoBM. — Since $24, the interest for 2 years^ is j%, or -^^ of 
the principal, for 1 year the interest wiU he ^of j'^, or j'j , or 
2i^ of the principal, 

16. At what per cent, in 3^ years will the in- 
terest of $200 amount to $49 ? 

17. At what per cent, in 4t^ years will the in- 
terest of $60 amount to $25 ? 

18. At what per cent, will $12 gain $5 in 8 
years? 

19. At what per cent, will a given principal 
double itself in 8 years \ 
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FoRU, ^-Sinee the rate of interest on a given principal mmt 
he 100^ to dovMe in 1 yea/r^ to double in 8 years^ \ o/10Q%^ or 
12i% will be required, 

20. At what per cent, will a given principal 
double itself in 6 years 'i 

21. At what per cent, will $350 double itself in 
6 years ? In 2 yr. ? In 11 yr. ? 



LESSON LXXL 



62. Discount is a deduction made from a debt 
not bearing interest when paid before maturity. It 
equals the difference between the present worth and 
the amount of the debt when due. 

63. The Present worth of a note not bearing 
interest, is such a sum that, if put at interest, it will 
have produced the amoant of. the note by the time it 

falls due. 

« 

1. What is the present worth of $89 due in 2 yr. 
8 mo. at 1% ? What is the discount ? 

FoKM. — 1. 2 years 8 mo. equals 2f yr. The interest for 2| 
jears at 7^ equals ^-^^^ or ^^ of the principal ; and since 
the interest is \\^ and the principal is ^|, both will be the 
sum, which is J}| ; hence $89 is |f of the principal,* or 
present worth, which is $75. 

2 Since the discount equals the difference between the 
present worth and the amount, therefore it equals the differ- 
ence between $89 and $75, which is $14. 
' 1 ' 

* The terms principal and j^resent tcorth axQ Qc^Naleut and are often ap* 
plied to tbe^me quantity. 
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2. What is the present worth of a note of $135 
due in 5 years without interest, if money is worth 7^ ? 

3. The amount of a certain note which has been 
on interest 4 years and 2 months at S% is $124.40; 
what is the principal ? 

4. What is the discount at 6% oh a note of $560 ; 
payable in 2 years and 6 mo. without interest ? 

5. What is the difference between the interest 
and discount of $130 due 10 months hence at 10^ ? 

64» Bank discotint is the simple interest of the 
principal for the specified time and three days more, 

6S» The Proceeds of a note is the difference 
between the discount and the face. 

(a). The face of a note is the amount for which it 
is drawn. 

6. What is the bank discount of $80 for 30 days 
at 7^ % What is the proceeds ? 

FoBM. — 1. Since the hank discount equals tlie interest, it 
equals 7 times 83 times (30+3) 5V ^f ^ ^^-t ^^^^ ** ^^=61 
cts, 

2. Since the proceeds is the difference between the face 
and the bank discount, the proceeds will equal the difference 
between $80 and 51 cts., which is $79.49. 

7. What is the bank discount of $200 for 60 
days at Q%% What are the proceeds? 

8. What is the bank discount of $350 for 90 
days at Q% ? What is the proceeds ? 

9. I had a note of $500, which I discounted at a 
bank for 60 days at Q% ; what were the proceeds ? 

10. I sold a horse for a note iox "Pb^ ^\»%^ ^^^ 

75* 
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fit ^% ; what is the present worth of the note dis- 
counted at a bank ? 

R 

11. I was offered for my farm $2500 cash or a 
note for $2600 at 30 days : I took the latter, and had 
the note discounted at a bank at &% ; did I make or 
lose, and how much? 



MISOELLAXTEOUS PROBLEMS. 



12. A man owning f of a mill worth $3600 sold 
f of his share ; what part of the mill does he still 
own ? What was the value of the part which he 
sold ? 

13. A man having 2^ barrels of flour gave J of 
it to a poor neighbor ; what part of the whole has 
he left ? How many barrels did he give away ? 

14. A jeweler sold a watch for $18, which was 
f of what it cost him ; what part of the cost did he 
lose ? What did it cost him ? What per cent, did 
he lose ? 

15. I sold a horse for $80 which was f of twice 
its cost ; what did it cost ? What was lost by the 
sale? 

16. A drover after selling f of his sheep, has 20 
left ; how many had he at first ? 

FoBM. — 1. Siruie a drover had J and sold | he must have 
had left i less ^, which is ^ of his sheep. 

2, Since 20 equals | of tht num&er of sheep^ ) must equal 
4 qf20j and § equals 5 ttmee \ of^^ tKee^^ uiKicK \a^^ ^tww^. 
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17. A pole wais standing f of its length in the 
air, f of the remainder in the water, and 3 ft. in the 
mud ; what was the length of the pole i How many 
feet in the air? 

18. A woman bought an equal number of 
oranges and lemons for 80 cts. ; for the oranges she 
paid 3 cts. each, and for the lemons 2 cts. each; 
how many of each did she buy ? 

19. What is 30;^ of 25 gallons of vinegar ? 

20. 7^ gallons of wine is what per cent, of a cask 
containing 25 gallons ? 

21. I paid $4 a yard for a piece of cloth con- 
taining 40 yd. ; f of it being damaged, I sold the 
paft damaged at a loss of 20^; how much did I 
receive for it ? 

22. I lost 3 bushels out of every 9 bushels of my 
potatoes ; what per cent, was that? 

23. A man saves |^ of his income, what per cent, 
does he spend ? 

24. A merchant invests 60^ of his money in 
cloths ; what per cent, of it has he remaining ? What 
part of it ? ^ 

25. A debtor of mine failed, and was able to 
pay $3 on every $12 ; what per cent, did I lose on 
a debt of $500 ? 

26. What will be the expense of collecting a 
note of $8600 at 10^ commission? 

27. I sent 4000 lb. of butter to an agent in New- 
York ; he sold it at 50 cts. per pound ; What did his 
commission amount to at 5% % 
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28. I gave a broker i% for Belling $600 of IT. S. 
bonds at par; how much did it cost? 

29. I sent $510 to an agent to buy goods, after 
taking his commission of 2^, how much can he 
spend for me ? 

30. What amount must be collected on a rate 
bill, that the collector may retain his fee of- 5^, and 
pay over $228 ? 

31. I own f of a boat load of com valued at 
$1600 ; it is insured for f of its value at 2% ; what 
premium must I pay ? 

32. At f ^ what amount of insurance on a cargo 
of wheat can be obtained for $72 ? 

33. I bought a wagon for $150, and sold it •for 
8% more than it cost ; what did I get for it ? 

84. I bought a quantity of sugar for $84 and sold 
it at an advance of 12^^ ; what did I receive for it I 

35. Bought 5 barrels of flour for $60 ; for what 
must I sell it per barrel to gain 6% on the cost ? 

36. I bought calico for 12 cts., and sold it for 
18 cts., what per ct. did I gain ? 

37. What per cent can be made by buying sugar 
for o cts. and selling it for 8 J cts. ? 

38. A merchant sold damaged cloth so as to lose 
^ of the cost ; what was the loss per cent ? 

39. A man bought a horse at 20^ discount from 
cost, and sold it at 20^ advance on cost; what per 
cent, was gained on the price paid ? 

40. A man sold a watch for $75, which was 
i-%^ above cost ; what waa gvN^xi tet \\,% 
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41. A speculator sold 60 firkins of butter for 
$2700, which was 10^ less than cost ; how much 
would he have received for it had he sold it at an 
advance of 3^? 

42. I bought butter for 50 cts., and sold It for 
52^ cts. ; what per cent, did I make ? 

43. What is the annual interest of $30 at 6^ ? ' 

44. What is the monthly interest of $80 at 6% i 

45. What is the daily interest of $30 at 6% ! 

46. What part of the principal is the annual 
interest at 7j^ ? 

47. What part of the principal is the monthly 
interest at 7^ ? 

48. What part of the principal is the daily in- 
terest at 7% ? 

49. What part of the principal is the interest 
for 3 yr. at 7% ? For 5 yr. ? ' For 2J yr. ? For Sf 
yr. ? 

60. What part of the principal is the interest for 
3 montlis at 7% ? For 4 mo. ? For 5J mo. ? For 
7imo.? 

51. What part of the principalis the interest for 
36 days at 8% ? For 72 days ? For 39 days ? For 
20 days ? 

52. What is the interest of $380.20 for 9 mo. and 
12 da. at 8^ ? What is the amount ? 

53. What principal in 3 yr. will amount to $90 
at 5%.i 

54. In what time will $120 gain $50.40 interest 
at 6fp i In what time wiH it do\i!cAa Vwej^S. ^^N^'^V^ 
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65. At what per cent, will $800 double itself in 
5 years ? At what per cent, will it gain $90 ? 

66. What is the simple discount of a note with- 
out interest for $560 payable in 2 yr. at 6% ? 

67. What is the bank discount of $670, discount- 
ing for 90 days sAQfoV 

68. A uiilkman sold milk for 10 cts. per quart, 
and thereby made 26^. When milk cost 2 cts. 
mpre a quart, how much water must be put in it to 
make the same per cent, by selling at the same 
price ? 

69. A milkman sold milk for 10 cts. a quart, 
and thereby made 26 per cent. When milk cost 4 
cts. more a quart, how much water must be put in 
it so that be can sell it for 13 cts., and make 30% i 

60. Two men hired a pasture for $24; one pas- 
tured 6 horses, and the other 3 ; what per cent, of 
the cost should each pay ? 



TEST QITESTIONS FOB EXAMINATION. 

83. How are fractions expressed ? 

84. What does the denominator show? To what doea it give the name? 
In how many ways can it be written ? 

35. What does the numerator show ? How may it he written t In how 
many ways can f be written ? Illnstrate on the blnckboard. In the fraction 
f which is the nnmerator ? Why ? "Which the denominator ? Why ? 

36. What are called the terms of the fraction? Which term is the 
nnmerator? Which the denominator ? What is meant by i ? By J? What 
is meant by f ? By f ? When no number or units are expressed or Implied 
what is understood ? 

ST» What is reduction ? What can be done to tbe terms of a fraction 
Without altering it valae? Why? Change the form of f witfaont changing 
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Ite vnlae. What Is snob an operation called t Show by a diagram on the 
blackboard that multiplying both terms of a fraction by the same number 
doc'B not change its value. Write ten fractions that are equal in value to ^. 
What kind of fraction may i be called ? Ams.— il prtmaryfractum. 

38. Change the form of 5 tenths without altering its value. What effect 
has dividing tlie terms of a fraction by the same number t Why ? Illustrate 
the principle on the blackboard. 

39. When is a fraction said to be proper? Write five proper fractions 
on the blackboard. 

40* When are fractions said to be improper? Write three improper 
fractions on the blackboard ? Write three proper fractions ? 

41* What is a mixed number? How is it written? Write a mixed 

number on the blackboard. Write a proper fraction. Write an improper 

fraction. Reduce a mixed number to an improper fraction, and give the 

'formula. Change an improper fraction to a mixed number and give the 

formula. 

42* When are fractions said to be expressed In their lowest terms ? Illu8- 
trate the formula by a diagram. Give the rule. 

43* When are fractions of the same denomination ? What is meant by 
fractions having a common denominator ? Illustrate the formula by a dia- 
gram. Give the rule. What is i uf 4 apples ? What is meant by i of 6 
apples ? What is meant by f of three peaches ? What is i of 8 feet ? Illus« 
trate by a digram. What is the difference between | of 2 apples and f of 1 
apple ? Are they equivalent? Are they identical ? Illustrate by a diagram. 
What is equal to ^ of a number t What is meant by { of a number t What 
is equal to i of 11? ' 

44* What is addition t What is subtraction ? Can unlike fi-aotions b« 
added ? Can unlike fractions be subtracted ? When are fracttons said to be 
alike? Add \ and \. Give formula. Subtract \ from \, Give formula. 
Give the brief method for finding the difference between two fractions having 
1 for a numerator. Give the rule for adding two fractions having like 
numerators. Give the mle for finding the difference between two fractions 
having like numerators. Give the rule for adding or subtracting two fractions 
having numerators and denominators unlike. Give method for subtracting a 
fraction from an integral number. What is to be done when the fractional 
minuend is less than the fractional subtrahend ? 

45. What is 3 times \ of an apple ? What is multiplication ? What is 2 
times f ? rinstrate the formula by n diagram ? What is | of 5 tenths of an 
apple ! What is division ? What is meant by i of 6 Bcvenths ? What part" 
of one is \ of 6 sevenths f Wttat is meant by | of a thing? What is meant- 
by f off? What jmrt of one is|of^? What is the rule for multiplying 
one fraction by another? What is the difference between i of a number or 
a number divided by 2 ? Between i of a number or a number multiplied by 
2. What is the difference between i of 2 times a number or 2 times i of a 
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nninbcrt Wliat ia the difference between i of 2 times a number or | of A 
namber ? What is the meaning of the word '* of" in the expression, ^ of 7f 
What is the ditferenoe between dividing a number by 2 and by 1 7 Between 
multiplying a number by 2 and by i ? lu huw many ways can a fraction be 
multiplied t In hov many ways can it be divided ? In how maity ways can 
a number be multiplied by a fraction t In how many ways can it be divided 
by a fraction ? [For test- problems see Exercises under each 8abJect.J 

46* Becite the equivalents of 1 pound sterling money in lower denomina- 
tions. Of 1 shilling. Of 1 penny. To how many farthings are 240 penc6 
equal t To how many x>onoe ^^ ^ farthings equal f 

4T» Recite the equivalents of 1 pound Troy weight in lower denominsr 
tors. Of 1 ounce. Of 1 pennyweight. Recite the equivalents of 1 lb. Apothe* 
carles' weight. Ofl J. Of 13. Of 1 9. What is the difference between 
1 lb. Troy and 1 lb. Apoth. ? Between 1 oz. Troy and 1 I Apothecaries' I 
Which coatai ns a gpreater number of grains ? Give the equivalents of pound, 
ounce and dram Avoirdupois. 

Aks.— lib. = 16 oz. = 266 dr. = 7000 gr. Troy. 

1 oz. = 16 « = 437i " « 
Id. = 27i " « (nearly). 

1 lb. Avoir. = 1 lb. 2t 5 Apoth. (nearly). 

1 5 Apoth. =: 1 o«. IJ dr. Avoir. *» 

Which is the greater, a pound Avoirdupois or a pound Troy t An onnoe 
Avoirdupois or an ounce Apothecaries? A dram Avoirdupois or a dram 
Apothecaries* t How can pounds Avoirdupois be changed to pounds Troyt 
fiow can drams Apothecaries' weight be changed to drams Avoirdupois t 

48. Recite the equivalents of the ton in lower denominations. Of the 
iiandred weight Or the pound. Of the ounce. What is the use of Troy 
weight f Of Apotheoarie's weight? Of Avoii-dupois weight? 

49* Recite the equivalents'of 1 mile in lower denominations. Of one rod. 
Of 1 yard. Of 1 foot What is the use of long measure ? 

50* Recite the equivalents of 1 yard cloth measure in lower denomina- 
tion. Of 1 quarter. Of 1 eighth. What is the use of cloth measure ? 

51* Recite the equivalents ofl acre in lower denominations. Of 1 quar. 
acre or rood. Of 1 sq. rod. Of 1 sq. yard. Of 1 sq. feet What is the use 
Df land measure ? 

52* G-ive the equivalents in lower donominations of 1 cord. Of 1 en. 
yard. Ofl perch of stone. Of 1 cu. foot. Give the rule for finding the num- 
ber of cords in a pile of wood. WTiat is the use of cubic measure ? 

63* Give the equivalents of 1 gallon in 16wer denominations. Of one 
quart. Of 1 pint. What is the use of liquid measure ? 

54* €Hve the equivalents ofl bushel in lower denominations. Ofl peelc. 
Ofl quart. What is the use of drymeMute^ Give the equivalents of 1 
gsJIoa Uqaid measare, and 1 gaWou or 4 <vu.M\a dx^ tCL^^Arax^ - 
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AH8.— 1 gal. Ilq. meas. = 4qtB. = Spts. = 82 gL = 231 on in. 

1* gal. dry meas. = 4 qts. = 8 pU. = 82 gl * = 268} en. in. 

1 qt. dry meas. = 1 qt. 1^ gills liq. meas. (nearly). 

6 gillb* dry meaa. = 7 gills " " ** 

55. How many days in 1 year? How many weeks in a year? How 
many days in a month ? V 

56* What is meant by per cent f What mark is used to represent the 
words per cent. 7 , 

l»7« What is Interest? What is that called which is paid forthenaeof 
money ? 

58. What is the amn called for which interest is paid t 

59. What is rate! What is meant by annually. 

60. What is the sum of the principal and interest called t How is the 
interest for one year generally expressed? What is meant by 1 per cent, t 
2^1 b%t 6%i 8;i? How is interest usually calculated ? 

61. What part of the principal is the annual Interest at l^t What part is 
the monthly interest at 1^ f What part is the daily interest at 1^ ? What part 
of the principal is the annual interebt at 6,1 i What part is the monthly interest 
at 6^ ? What part is the dally interest at 6% ? What part of the principal is the 
annual interest at 7;^ ? At 9^ 7 At 8^ ? What part of the principal is the monthly 
Interest at 4;$? At 8^t At 9^? What part of the principal is the daily 
interest at 6^ t AtS%1 At4i^? At 3^1? What part of the principal is the 
interest af 5^ for 1 year? For 2^ years? For 3 years? What part of the 
principal is the interest at 9i for 1 month ? For 3 months ? For 5^ months t 
For 7 months ? What part of the principal is the daily interest at 7^ for 8 
days ? For 13 days ? For 11 days f For 12^ days ? Give the rule for finding 
from the table the exact number of days between two dates. 

62* What is discount f What is meant by the maturity of a note ? How 
many days are allowed after the time of a note has expired? Akb.— Three 
daye. What are these lays called ? ANS.-~-Z}ay« of grace 

63. What is the present worth of a note not bearing Interest ? What is 
the present worth of a not6 bearing interest Ans.— 7^ face qfthe note. 

X 64. What is bank discount ? Is there any difference between true dis- 
count and bank discount ? 

65. What arc the proceeds of a note when discounted at a bank ? What 
is the face uf a note ? 



* The denominations of gallons and gtUs are very seldom used In dry 
measure, and are only used l.ero foi: couveu\«uQ^ Va. c,<2iisi^V(f\Xk<^ "Cs^^ n?*^ 

mennuree'. 

16 
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LESSON LXXIL 

MISCELLANEOUS COMPLEX PROBLEMS FOR 

ANALYSIS. 

N. B.— The teacher will find it very much to the advantage of his pupils, to 
express on, and to analyze from the blackboard, many of the following problems 
hefort giving the solution in the usual manner. 

1. What is the sum of 8, 6, 4, 8 ? 

2. What is the sum of |, *, i, ^ ? 
8. 43 is 60 less than what number? 

Form. — If 43 is 60 /ess than the number, then ^Splus 60 equaU the 
number, which is lOS. 

m 

4. 75 is 20 less than 2 times what number? 

« 
Form. — If 76 is 20 less than 2 times the number, then 75-f-20=: 

2 times the number, and the number is \ of 96, which is 47^. 

5. 60 is 10 less than \ of what number ? 

Anal. Steps.* — 1. Find one-half the number, 

2. Mnd the number. 

6. 70 is 30 less than | of what number? 

7. 25 is 20 less than | of what number ? 

Anal. Steps. — 1. Mnd ^ of th^ number. 

2. Mnd ^ of the number, 

^ .8. Find f of the number, 

8. Henry had 25 marbles, which were 20 less than § of the 
number that Robert had ; how many had Robert? 

9. What number is 33 larger than 50? 

10. What number is 25 larger than 8 times 50 ? 

11. What number is 30 times larger than ^ of 50? 

* Bequire the pul?\l to give ^<6 x\^\i1oTnwiaa.\ 
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• 12. What number is 25 largei^thatf ^ of 60 ? 
Anal. Steps. — 1. Mnd ^ of 60, 

2. Mnd the numher. 

13. 25 is ^ tie difference between 50 and what larger 
number? 

14. 80 is f the difference between \ of 30 and what larger ' 
number ? 

15. A boy lost 30 cts., which was | of the difference be- 
tween f of 60 and the number of cents he had left ; how much 
money had he left? 

16. From what number must 30 be tnken to get 40? 

17. From \ of what number must } of 30 be taken to get 
80? ^ 

IB. From | of what number must j of 30 be taken to get 
20? 

Anal. Steps. — 1. Find f of 30. 

2. Find ^ of the number, 
8, F%nd the number, 

19. From f of a flock of sheep i of 40 were sold, then there 
were 25 left ; how many sheep in the flock ? 

20. } of 30 taken from | of 50 leaves what number ? 

21. \ the difference between J of 36 and | of 18 equals what 
number ? 

22. I of 16 is 6 more than f of what number ? • 

Anal. Steps. — 1. Find J o/" 16. 

2. Find J of the number, 
8. Find the number. 

23. A man was asked the number of dollars he had in the 
savings bank ; he answered, " | tbe number of cents in $1 is 
is 20 less than | of tbe number of dollars in the bank ? How 
many dollars had he in the bank ? 

24. What number is 25 smaller than 28? 

25. What number is || smaller than |f ? 

26. What number is § as laxge as \*\ 
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27. To what nmnbcr mnsf 11 be added to make | of 84t 

28. To what nnmber mast f be added to make -j^ t 

29. 30 is the difference between 40 and what.less nnmber 1 

80. ^ is the difference between } and what less nnmber ?. 

81. To what nnmber mnst f of 5 be added to get 8} 
times 5 ? 

32. What is the prodnct of 26 and 6 ? 

83. What is the product of f and {? 

84. What is 9 times 86 ? What are | of 86 ? 

85. What is 8| times | ? 8| times 2| ? 

86. What are f of 4J ? Of|? Of 6? Of5J? 

87. In what nnmber is 5 contained 5 times? 

38. In what number is ^ of 6 contained 3 times ? 5 times t 
89. In ^ of w^at nnmber is } of 6 contained j^ of 5 times ? 

40. From what number can 7 be taken 8 times without 
leaving a remainder ? 

41. From ^ of what number can 5 be taken 8 times with- 
out leaving a remainder ? 

42. From f of what number con 7 be taken 3^ times with- 
out leaving a remainder? 

43. 5 is the sixth of what number? 

44. I is the sixth of what number ? 

45. 8 is ^ of what number ? 

46. } is I of what number ? 

47. Tlf is 4 of 3 times what number ? 

48. f is 4 of ^ of what number ? 

49. if is f of f of what number ? 

60. i of 7 is tV of i of what number? 

51. f of I is i of I of what nnmber ? 

52. What number is f of 2i times 26. 
68. What number divided by 7 gives 12 ? 

54. What number divided by | gives 12 ? 

55. What number divided by f ^ves | of 12 f 

56. What number contains 11 four times? 

57. What nnmber contains ], 5 times ? 



INTBLLECTUAL ABITHMETia « 18? 

68. What number contains | once? | of a time f 

69. What number contaiDS |, f of a time ? 

60. f of a number is 5 ; what is the Dumber ? 

61. f of a number is ^- ; what is the number? 

62. From what number must ^ of itself be taken to leave 8 1 

Form. — Ifi of the number be taken from itself J toill remain ; and ^ 
tf^**iii ^^^^ equal ^ o/* 8 or 2, and i of the number toill equal 10. 

63. From what number must } of itself be taken to leave 
12t 

64. From what number must -^ of itself be taken to leave \ t 

65. From what number must | of itself be taken to leavo 
}of8? 

66. 86 is how many times 4 ? 

67. 36 is how many times \ ? 

68. 86 is how many times | ? 

69. How many times is \ contained in 86 1 
70i How many times are f contained in 86 ? 

71. How many times are | contained in^ of 86t 

72. How many times are f contained in J of 18? 
78. What is J of 90? J of 90? 

74. How many times 12 make 84 ? 

75. How many times } make 5 ? 

76. How many times | make f ? 

77. How many times ^ make { of 8 ? 

78. How many times can 8 be taken from 48 f 

79. How many times can f be taken from 20 ? 

80. How many times can ? be subtracted from 4 ? 

81. How many times can ^ be subtracted fi-om ^ ? 

. 82. The product of t wo numbers is 25 ; one of the numbers 
IB 8; what is the other? ' * 

88. The product of 2 numbers is 87 ; one of the numbers is 
} ; what is the other? 

84. The product of 2 numbers is { ; one of the numbers is 
{ ; what is the other? 
'lO* 
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85. The prodact of 2 nnmberB is ^, one of the nnmbers i ; 
what is the other ? 

86. Divide 8 into 7 equal parts ; what is one of the parts ? 

87. Divide f into 11 equal parts ; what is one of the parts? 

88. Divide i into f of 11 equa) parts ; what is one of the 
parts ? ' 

89. What number must be added 4 times to get 28 ? 

Form. — ijf 28 m 4 titnes the number, the number must b ^ of 28, 
iohicfCu 7. 

90. What number must be added 2| times to get 30 % 

91. What number must be added 5| times to get \\ 

92. What number must be multiplied by | to get 80 ? 

93. What number must be multiplied by 4 ^^ &®^ I ' 

94. To what number must be added 4 of itself to make 24? 

Form.— 4+f = V ; If 2^ is ^ of the number, \ is -^ of 24, which 
is 2 ; and ^ m 7 times 2, which is 14. 

95. To what number must we add 4 of itself to make | ? 

96. To what number must we add ^ and ^ of itself to make 
22? 

97. To make what number must we add f and } of itself to 
make -*y? 

98. ^ of a number taken from itself leaves J ; what is the 
number ? 

99. } of a number added to itself mukes J : what is the 
number? 

100. What will 5 bushels of potatoes cost, at 25 cts. per 
bushel ? 

101. What will 3 barrels of flour cost at $12| a barrel? 

102. What will | of a bushel of wheat cost at |2^ per 
bushel ? 

103. What will j of a hundred- weight of coal cost at 75 cts. 
per cwt. ? 

104. What will | of a hog weigh, if the whole hog weighs 
500 lbs. 
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105.' What will f of a pie cost, if the whole pie costs 1 shil< 
ling? 

106. What must I give for f of a pound of sugar if 1 pound 
costs i of a dollar ? 

107. If 40 bushels of wheat cost f 80, what will 1 bushel 
cost ? 

108. If 20 bushels of apples cost $30], what will 1 bushel 
cost ? 

109. If 6 lemons cost 18 j cts.^^ what wUi 1 cost? 

110. If 5 apples are worth i of a dollar, what is the value 
of one? 

111. If 4 of an orange is worth | of a cent, what will 1 
orange be worth ? 

1^2. If f of a cheese is worth 3 J dollars, what is the value 
of the whole cheese ? 

113. If ^ of a pound of butter is worth |t, what is the 
value of 1 pound ? 

114. How many pounds of cheese at 7 cts., can be bough^ 
for 84 cts. ? 

115. How many quarts of vinegar at | of a shilling can be 
bought for 12 shillings? 

116. How many quarts of molasses at } of a shilling a 
quart, can be bought for 5^ shillings? 

117. How many barrels of sugar at $22f per barrel can be 
bought for $60 ? 

118. How many applds at f of a cent apiece can be bought 
for I of a cent ? 

119. How many lemons at the rate of 7 for 8 cts.,. can be 
bought for 11 cts. ? 

120. How many bushels of corn at $| a bushel can be 
bough t for f of a d oil ar ? 

121. I bought apples at the rate of 5 for 7 cts. ; what did 
each cost? 

122. I bought oranges at the rate of 11 for 13 cts. ; I sold 
them at the rate of 13 for 11 cts. ; did I make or lose, and how 
mnch on each ? 
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123. If 9 men can do ft piece of work in 3 days, how long 
will it take 1 man to do it ? 

124. If 6 men can do a piece of work la f of a week, how 
long will it take 1 man to do it? 

125. If 4 men can do ^ of a piece of work ill ? of a week, 
how long will it take 1 man jto do the whole o. it? • 

126. If 4 men can do f of a piece of work in | of a week, 
how long will it take 1 man to do it ? 

137. If 6 men can do a piece of work in 9 days, how many 
men would it take to do it in 1 day ? 

128. K 6 men can cut 1^ cords of wood in 12 days, how 
many men tp-ould be required to cut it in 1 day? 

129. How long will it take 1 man to do § of what 9 men 
can do in f of a day ? 

130. How many men would it take to build in | of a oay a 
barn that 7 men can build in js of a month ? 

181. How long will a piece of work take one man, if 5 men 
^can do it in § of a week ? . 

132. If *a barrel of flour lasts a family of 6 persons 8 weeks, 
how long will it last 1 person ? 

133. If I of a barrel of flour lasts a fSeimily of 3 persons } of 
a month, how long will it last 1 pefson ? 

134. If 6 men can do a piece of work in 1 day, how many 
men will it take to do it in 3 days ? 

136. 6 men can do ^ of a piece of work in ^ of a day ; how 
many men are required to do the whole of it in | of a day ? 

Anal. Steps. — 1. Find the number of men necessary to do \ ofiht 

work, 

2. Find the number of men necessary to do U in ^ 

of a day, 

3. Find the nttmber of men necessary to do it in } 

of a day, 

136. H can do a piece of work in 6 days ; B can do the 
same work in 5 days ; what part of the work can each do in 1 
day? 
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137. D can do a piece of work in 8 days ; E can do it In 5 
days; what part of it can both do in 1 day. 

138. A man can do. a piece of work in 5 days; a boy can do 
I as much as a man ; what part of it can both do in a day, if 
they work together. 

139. If 20 loaves last a family of 5 persons 6 days, how long 
will 5 loaves last a family of 3 persons? 

Form. — L J/ 6 persons require 6 clays to consume the breads 1 pcr- 
vm Ml require 6 Unas 6 days^ which is 80 dai/s, 

2. ^20 loaves require 80 days to consume it, 1 lorf/ tHll require fh 
of 80 days, which is i of a day, 

5, Jfl loaf requires i o/a day, 6 loaves will require 6 Hmes f , or 
^ of a day, 

4. If 1 person requires ^ofa day to consume the bread, 8 persons 
wUl require iof^ofa day, which is f or 2^ days, 

6. TTierefore, if 20 loaves last a family of 6 persons 6 .days, 6 
loaves will last a family of 8 persons 2^ days. 

140. If 7 loaves of bread supply a family of 4 persons 4 
days, how long will 8 loaves last a family of 10 persons? 

141. If 16 horses eat a certain quantity of hay in f of a 
week, how long will it take 11 horses to eat f of the same 
quantity ? 

142. If I of a barrel of flour lasts a family of 9 persons fof 
a week, how much will be required to last afamily of 11 per- 
sons J of a week ? 

143. Two men travel in the same direction from the same 
place : one travels at the rnte of 7 miles an hour ; the other at 
the rate of 9 miles an hour : how far will they be apart at the 
end of 3 hours ? 

144. Two men start from places 3 miles apart, and travel 
in the same direction : one travels at the rate of 8 miles in 9 
hours ; the other follows at the rate of 9 miles in 8 hours: how 
fat will they be apart in 7^ hours ? 

146. Two men start from places 4 miles apart, and travel 
in opposite directions : one goes at the rate of 9 miles in 16 



188 INTBLLBCTUAL ARITHMETIC. 

honrs ;» and the other, at the rate of T miles in 15 hoars : how 
far will they be apart in 3 hours ? 

146. A vessel sails for a port dne east 8000 miles distant ; 
after it has sailed 7 days at the rate of 70 miles in 6 hours, how 
far has it yet to sail before reacbiug its destination. 

147. Norfolk, Va., is 2400 miles due west of Lisbon, in 
Portugal. A vessel froin Lisbon sails for Norfolk at the rate 
of 60 miles per day. At the same time a vessel starts from 
Norfolk for Lisbon, and sails at the rate of 70 miles per day. 
When will they meet? How many miles apart will they be on 
the 25th day out ? 

^ 148. 15 is what part of 30 ? Ans.— J|=|. , 

149. 15 is how man^ times 30? Aus. — 16 is ^ of once SO. 

150. 30 is what part of 15? Ans.— 5J=2. 

151. 30 is how many times 15 ? Ans. — 30 is 2 times 16. 
162. 2 ounces is what part of 2 pounds? 

153. A mill is what part of a cent ? What part of a dollar ? 

154. ^ of 10 is how many times 1 ? , 

155. ^ of 21 is how many times 1 ? 

156. f of 7 is how many times 6 ? 

Form.— ^8 times ^ o/ 7 m V* = 3, and 8 is as mam/ times 6 as 6 (t 
contained in 3, which is i, * 

157. f of 5 is what part of 11 ? 

Form.— I of 6 is ^, arid ^f- is ^ of Vi: of II, or JJ of 11 ; hence, 
|o/6MMo/n. 

158. § of 7 is what part of 12 ? 

159. ^ of 9 are how many parts of 1 ? 

160. 1 of 1 is what part of 8 ? 

161. I of 1 is what part of 9 ? 

162. f of 6 is what part of 4 ? 

163. § of 6 is what part of l of 8 ? 

164. 4 is what part of /j ? 
16d, Fhafc is 8^ of 18 ? 

jFosm, — 3/ o/ 18 eqiMls 8 time* -^ of \% whiwiK \» ^^ w JSA 
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166. What part of 1 is 12^^ of 18 ? 

, Form.— 12J^ is A^, or i o/ 18 ; i o/ 18 w = J o/ 1. 

167. What is 3^ of 9 ? Of 16 ? Of 24 ? Of 18 ? 

168. How many hundredths in a number? Ans. — 100 
hund/redtJis, 

169. What is 100^ of a number? Ans.— 7%<5 whole of the 
number, 

170. 8^ is what part of any number? 

FoBM. — %% is x8^ of the number^ and -j^-q = -^ ; hence %%of a 
number is ^ of iL , 

171. H 's what part a number ? 3^ ? 11^ ? 12^^ ? 23]^ ? 
16§^? 

172. 5 of a number is what per cent, of it? 

Form.— /Since \ of a number is 100^ of ii, i of it is i of 100^, 
tchich is 60^. 

- 173. f of a number is what per cent, of it? ^? |? f? 

174. 6 is what per cent, of 7 ? 

Form. — 6 is^ofl; f w 85f^ ; hence, 6 is 86^^ of 7. 

175. 3 is what per cent, of 9 ? Of 6 ? Of 2 ? Of | ? 

176. 6 is 3^ of what number? 

Form.— 7/^5 is 8^, 1% is i of 6 or ^, and 100^ is 100 times J, 
vhieh is ^^ = 166| ; hence 5 ts S% of 166|' 

177. 4 is 6^ of what number ? 5^ ? 7^ ? 

178. f is 5^ of what nubiber ? 

179. 4 is 2^ of what number? 

180. § is what per cent, of | ? 

181. I is what per cent, of f ? 

182. I is 400^ of what number ? 

183. The cost is. 8 cts. ; what is the gain if it is 6^ of the 
cost? If 3^? If 9^? Ifl2i5i^ li^^^l \l^^<^\ 
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« 

184. A gain of 8 cts. is 8^ of the cost ; what is toe eoet? 

185. A gain of 7 cts. is 5^ of the cost ; what is the cost ? 

186. The cost is 8 cts. ; the selling price is 12 cts. ; the 
gain is what per cent, of the cost ? What per cent, of the 
selling price? The selling price is what per cent, of the cost? 

187. The cost is 12 cts., the gain is 4 cts. ; the cost is what 
per cent, of the selling price ? . The gain is what per cent, of 
the selling price ? The gain is what per cent of the cost ? 

188. The selling price is 20 ots. ; the cost is 20;!^ of the 
celling price ; what was gained ? What per cent, of the cost 
was gained ? 

189. The gain is 60^ ; the selling price is 24 cts., what is 
the cost ? 

ToBM.-^Ifthe gain is 60^, the selling price must be 160^ of the 
costy and the cost mitst be -^J^, or i, of the selling price, f o/" 24 ets, 
eguals 16 ets,f the cost, 

190. The gain is 80^ ; the selling price is 5 cts. : whatis 
the gain ? The gain is what per cent, of the selling price ? 

191. The selliDg price is 50 cts., which is 75^ of the cost; 
what per cent, of the selling price is the gain or loss? 

192. The yearly interest at 6^ is what part of the prin- 
cipal? 

193. The interest for 2 years at 8^ is what part of the prin- 
cipal? 

194. The interest for 1 month at 6^ is what part of the 
principal ? 

196. The interest for 8 months at 7^ is what part of the 
principal ? 

196. The interest for 7 months at 8^ is what part of the 
. principal? 

197. The interest for 1 day at 6^ is what part of the prin- 
cipal ? 

198. The interest for 8 dnys at 8^ is what part of the prin- 
cipalf 
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199. The interest for 8 days at 7^ is wliat part of the prin- 
cipal ? 
~ 200. If $36 is f of the principal, what is the principal ? 

201. The amount of a note for 1 year is $20 ; the rate of 
interest is 8^ ; what is the principal ? 

202. What is the hank discount of $300 for 90 days at 7^ ? 
What are the proceeds ? . 

203. What Is the interest of $280 for 2 yr. 4 mo. at 8^ ? 
What is the amount ? 

204 What is the interest of $70 for 5 mo. 12 da. at 7^? 

205. What is the interest of $25.25 at 7^ for 86 days ? For 
12 days I For 90 days ? For 60 days ? 

206. What is the interest on $880 at 6^ for 83 days? For 
98 days? For 68. days? 

207. What principal at 7^ in 1 year will give $55 interest ? 
$36? $72? 

208. What principal at 6^ will yield $30 per month? $66 ? 
$70? 

209. What principal at 6^ will yield 80 cts. per day ? 86 ? 
25 cts. ? 

210. How long will it take $30 to douhle itself at 6^ ? At 
7^? At 9^?. At 8^? 

211. I received $4 for the use of $20, 1 year; what is the 
rate per cent. ? 

212. I received $25 for the use of $90 for 4 months ; what 
was the gain per cent. ? 

213. I have $2000 invested in the American Lock Co. ; I 
receive a semi-annual dividend of $30 : what rate of interest 
do I get on my investment'? 

214. -A Z^ semi-annual dividend is what per cent, per an- 
num? 

Form.— 8^ *<?mt-awwwa% is ^^per annum, hdtimie 8^ interest t« 
faidatthe end of ^ months if is worth Z% of the 8^, equcd to tBtt </ ¥, 
which added to 6^ makes 6.09^. 

IT 
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• « 

815. What 18 the annual worth of $800, for whieh I roceire 
a semi-annual divideod o^S^ ? 2^^ ? 8^ ? 

. FosiL — S% of $8()0 far 6 mos. w $24, and for 1 ifear it is $48. 
Z% of %2Afor 6 hum. U 72 cU.^ whkh added to $48=$4S.72, the an- 
nual worth. 

21 6. What 18 the annnal worth of $1200 for which I leceiTe 
aqaarteri7dividendof2^? Of 3^? Of 5^? 

217. Diyide 45 into two parts that shall he to each other as 
7 is to 8. 

FoBM. — 1. Since the nwnhere are to eath other ael isio 6^ hence 
45 nuui be divided into 15 equal parte; 7 of thete parte wiU equal 
one <^ the numbers, and 8 the other. Or, 

Form. — 2. J^nce the numbers are to each other as^ toS, hence one 
number will be ft of 46, and the other f^ of 46, equal to 21 and 24. 

218. Divide ^ into two nomhers which shall be to each 
other as 6 and 7. 

219. Divide 48 into 8 parts which shall be to each other as 
8,4,6. As 6, 9, 9. As 6, 7, 11. 

220. Two men bought a mill worth $5000. One paid $3 
as often as the other paid $17. What part of the mill did 
each own.? What is the value of each partf 

221. TwT> men hired a pasture for $24 ; one put in 5 horses, 
the other 8 horses ; what should each pay ? 

222. Charley had 9 cts. and Francis hrid 7 cts. ; they ^ave 
them for 48 apples ; h w many shouhl each have? 

223. Henry and James bought a basket of apples, Henry 
paying 80 cts. and James 20 cts. They sold ihem so as to 
jnake 40 cts. ; how should the money be divided ? 

224. A and B agree to do a job cf work for $10. -A quit 
when half done, and B finished it ; how much should each re- 
ceive? 

^FoRM, — If A and B toorJdng together do half the work, then A does 

i ^/ or i of the whole, and B doe* \ of \-\-\ or ^ of thi whole; hence 

^ is eniiOedto \ o/$10, w %%\, ar^Bx^ ewUUed to \ of ^Vi^ w VVV 
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225. Three men, A, B, and 0, agree to baild 60 rd. of 
stone wall for $100. After building 20 rd. A qnit work; ^ 
after building 40 rd. B qu'rt, and completwd tU.e job ; how 
shoald the money be divided ? 

Form. — Since the first 20 rd, is, ^ of he tohoUj the next 20 « f o^ 
the whole, and the rema nder is i of the whole ; then A, By -and O buUt 
i of the whole, £ and C buUt }, and C built ^, hence, 

A huiU (J of f )= f^ of the whole, 

-» " (\of\)-\-{\ofi)=\ofiheyjh6U. 

O "- (i of i)-f (i of f)+i= A of the whole; hence A is 
enHOedto ?n of $100, or $l^ ; j5 to i o/ $100, or $88^ ; andCto A 
o/ $100, or $63i. 

226. A, B, and agree to build a bouse for $400. Tbej 
do ^ of the work, when A quits ; after f of the i^ ork is done B 
quits, and then G finishes the job ; how should the* money be 
divided ? • 

227. A man agreed to cut 80 cords of wood for $60. After 
cutting 10 cords he took in a partner; after cutting 10 cords 
more they took in another partner to finish the job ; how much 
should each receive ? 

228. A agreed to dig a well 40 feet for $100 ; but the last 
■half is worth, twice as much as the first half. After digging 20 
feet he takes B as a partner ; and A and B after digging to the 
depth of 80 feet take G as a partner to finish. How shall the 
money be divided? 

229. A can do a piece of work in 5 days, and B in 3 days ; 
in how many days can both do it hj working together ? 

Form. — Tjf A can do it in 6 days, he can do \ of if in 1 day ; if B 
tan doitin^ days, he can do ^ of it in 1 day, and both can do- i+i, 
or f^ of it in I day, and it would tale them as many days as f^is 
tontained times in |f , wfiich is 1| days, 

280. A can do a piece of work in 6 days ; B can do it in 2 
days ; and can do it in 6 days : how many days will it tiU^e 
if ati work together! 
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281. A can build a bam in 40 days ; B can build it in 50 
« days ; and C can baild it in 60 days. A and B work together 
until it is half finished, when hdps to finish it. They re- 
ceive $740 for the work. How shall the money be divided ? 

23^. There are 3 pipes to a cistern, the first can empty it 
in 5 honrsi the second can empty it in 6 hours, and the third 
can empty it in 8 honrs; how many hours will it take for all to 
empty it f 

233. Five men agree to do a piece of work for $60, each to 
receive an equal part; when the work is i done, 4 of the men 
quit, and the filth man finishes it; how much should each 
receive? 

234. A can build a wall in 10 days, and B can do it in 15 
days ; after working 3 days together, B leaves A to finish it ; 
how long will it take him ? 

LESSON LXXm. 

' METRIC SYSTEM OF WEIGHTS AND MEASUEES, 

• 

66* The Metric System of weights and measures is formed 
upon the decimal scale, and has for its base an invariable unit 
derived from nature, and called a Metre ; and upon this unit 
all the units of weight and measure are based. 

67. The Metre is the ten-miUionth part of the distance 
from the equator to the pole; and is the principal unit of 
Linear measure. 

6§. The Are is a square who?e side is ten metre». It is the 
principal unit of superficial measure. ' 

69. The Stere is a cube whose edge is a metre. It is the 
principal unit of solid or cubic measure. 

70. The Litre is a cube whose edge is the tenth of a metre. 
It is the principal unit of all meamres ofeapaeit/y, 

TM^ Xbe Oram is the weight of & cube of pure water at itis 
gre&teet density^ whose edge iBtihe)iundA>«d.t;ii^^%x\.Q\ %.iMtvr^ 
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A litre of water weighs 1,000 grams. It is the principal unit 
of weight. 

73* The names of the derivative denominations are formed 
by joining a Latin or Greek prefix to the principal nnits. 
There are seven of these prefixes derived as follows: 

( MiLLi, from Millenmus^ a tJiousandth, 
Latin. < * Centi, from Centmmus^ a hundredth, 
( Dsoi, from Decimua^ a tewth, 
( Deoa, ten, 
p , J Heoto, from ffeeaton, one hundred, 
* I !KiLo, from Kilioij one thousand, 

^ Mybia, ten thousand. 

The formation of the tables can be seen at a glance by the 

following : 
Milli 
Centi 
Deei 

Deca 
Hecto 
Kilo 
Myria 

ISaxms, PxoHtrHOiATioir. Abs. NAMBflb Pkonvngxation. Abs. 



' 




* 


^ 


% 






I Mbtbe. 


► Are.* 


' Stssb. 


• LiTBK. 


• Gbail 


t 

^ 


^ 


^ 


« 


' «i 





Millimetre ■ 

Centimetre 

Dedmetrtt 

Metrt 

J)ecftmetro 

Hectometre 

Kilometre 

Myriametre 

Hilliare 

Centiare 

Declare 

Are 

Becare 

Hectare 

Xilare 

Myrlare 



Ifilllstere 

Centistere 

Bedstere 

Setre 

Vecetatere 



Mill'-e-mee'-ter 

Sent'-e-mee'-ter 

Des'-e-mee'-ter 

liee'-ter 

Dek'-a-xnee-ter 

Hec'-to-mee-ter 

Kiir*o-mee-ter 

Mir'-e-a-mee'-ter 

Miir-e-Are 

Sent'-e-Are 

lies *e*are 

Are 

Dek'-Are 

Hec'-tAie 

Kiir-Are 

Mir'-e.&re 

Mi11'-e-Bt^ 

Sent'-e-st^r 

Des'-e-gt^r 

at^re 

Dek'-a-8t^r 



mm, 

CM. 

dm, 

m. 

dkm, 

km, 

Jcin, 

tnym, 

ma, 

ca. 

da. 

a. 

dka. 

ha. 

ka. 

mya, 

m», 
et. 
dt, 
«. 

dies. 



Hectostere 

Kiloetere 

Myriastere 



Miiiilitre 

C^tilitre 

Decilitre 

Litre 

Decalitre 

Hectolitre 

Kilolitre 

Myrialitre 

Milligram 
Centigram 
Decigram 
€fram 
Decagram 
Hectogram 
Kilogram 
Myrintrram 
Jg.VJkxn^A.V 
^*IanxwML\x 



Hec'-to-BtAr 
KiU'-o-st«r 
Mir'-e-a-8tto 

Mill'-e-li'*ter 

6ent'-e-li'ter 

Des'-e-li'-ter 

Li-ter 

Dek'-a-li-ter 

Hec'-to-U'-tcr 

KiU'-o-li-ter 

Mir'-e-a-li'.ter 

MiU'-e-grem 

Sent'-e-gTflm 

Des'-e-gram 

Oram 

Dek'-a-gram 

Hec^-to-gTBm 

Kill'-ogram 

Mir'-e-a-gxam 



^ 



* The a in deca ajod mj/ria^ 
preHxed to Are, 



Sa4itof Vii »«eli> »skiA«*,\i»x* %»»■«(*.'*«»• 
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Scales ahd Tables. 

(a.) SoALS. (5.) Tablb.* 



t a 



10 mm. = 1 cm. 



h B 10 cm. = 1 dm. 



S g 3 «- S I 3 10 dm.. = 1 TO. 

'So 'S^ "SI'S 10m. = Idkm. 

p^M P^::^ MOP^ lOdkm. = Ihm. 

10 hm. = 1 km. 

S 10 km. = 1 mjm. 






000.000 iContraeUd.) 

10 mm. = 1 cm. 
1 Metre = 8 ft. 8| in. (nearly). 100 cm. = 1 m. 

1 Kilometre = 198 rd. 13 ft. 10 in. 100 m. = 1 km. 

73ii The Centimetre is the nnit generally used for meas- 
nreraents less than a m^tre. 

74. The Metre is the nnit commonly nsed by artizana. 

75. The Kilometre is the nnit commonly used by snr- 
Teyors in measuring distances. 

1. How many centimetres in 3 metres? In 12 metres? 
. 2. How many metres in 86 kilometres? In 11 kilometre? 
8. How many millimetres in 11 metres? In 16 metres? 

4. How many centime^es in 5 kilometres? In 7 kilo- 
metres? 

5. How many centknetres in 400 'millimetres? In 1600 
millimetres? 

6. How many metres in 3467 centimetres ? Ans. 84.^7 m, 

7. How many kilometres in 374 metres? In 8654 centi- 
metres? 

*" The table for each unit is fonned in the same maimer. For the remahiixig 
mdis only oontneted tables will be giren, for the intermediate denominationf 
l^sr very aeldom used in praotioe, it \a ^ocae \2hBii 'laAfiS^MA Na \&£raa!t uqoH the 
pupil's attention each, a multLplicity of naxoM. 
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i 



I 



s 


a 


00 


N 


CD 


lO = 


^ = 


CO = 


Q] = 


^ E 



I 



- o 



1 




Hi 




— 


t4 

* 



Note. — By the accom- 
panying illustration it will 
be seen that one-tenth of a 
metre, or ten centimetres 
equals about 8f{ in., or a 
trifle short of 4 in* 

This measure as well 

as the other measures and 

weights, are written as whole 

numbers and decimals. The 

decimal point is placed at the 

right of^he unit ; thus, 4.167 

^ m. may be written 416.7 mi. 

I To make a metric rule, cut 

^ a piece of wood, paper, . or 

tape, S9J in. long. Divide 

it into 10 equal parts, and 

each part into ten o^W equal 

parts; each of these parts is 

1 centimetre. Divide each 

centimetre into ten equal 

parts, and each part is a mUr 

. limetre. 

The diameter of the nickel 
fi^e cent piece of 1866 is 2 
* eentimetres^ and its weight is 
b grwiM, 



Eedttotioit, Addition, aot> SxjBTBAonoisr. 

To reduce to lower deTuyminatione, 
Reduce 87.04 1cm, to metres. 

OpKftATiON.— 37.04 km. x 1000=87040 m. An9, 
Form. — Since in 1 km. there are 1000 m., in 87.46 km. there are 
87.46 times lOOO m., which k 8l4ftQ m,\ ^<&t^<(s^ ^^V^^^R<s>a|^ 
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(«.) SuleL— JMii^ IW ^hm dfwmnnaHm 6y 10, 100, 1000, 
Jbc^m Ag tmm m»m^ i ^ fmuM^ by removimg tie deeumU pohU to therighL 



To reimee to higher 
Bednee 4130.3 m^res to ^lometrea. 

OmtAnoB.— 4130.3 at. -§-1000=4.1303 ibn.. AfO. 

VoaaL — Sfaiee in 1000 metres there is one kikmetre, in 4130.8 m. 
there are ■§ many IdloiiieireB as 1000 at. are contained times in 
413a3 flt., whieh aie 4.1303 im.; henoe the fioDofwing 

(&.) Bvle.— i>w«^ ^ ^nw» dnuminaHam by 10, 100, 1000» de^ 
flt Ifte cam wm^ reyinrc, bg rtmtmmg the d e cimal point to the left. 

To add cfr to 8qJ>tnefc Uie metrio wdghts and measoraa^ is 
given the foUowing 

(^) Snle. — CkoMye the giwem ftmmben to ike mme denomination^ 
then edd or embtrmet me im dedmai JraetionM. 

1. Bought 8 pieces of tape, the first contained 15 m., the 
second 14 m^ and the third 7 m.; how mnoh was bonght in 
aU? 

2. Sold 6.6 m. of calico and 7.76 m. of mnslin ; how many 
metres did I sell in aU ff 

8. John is 2.05 m. high, and Henry is 1.75 m, high ; how 
mach taller is John than Henry? 

4. How many metres io one kilometre ff In 8 kilometres ff 
6. How many metres in 8.6 kOometresff In 4.3 kilometres ff 
6. Add the following in metres : 

4.82 km. = 4820. m. (7.) (8.) 

46.07 few. = 46070. m. 43.37 *f». 8.47 »i, 

27.371 fan. = 27371. m. 20.8*111. 6743 «k 

4170 m. = 4170. m. 40.6 m. 8637 fo». 

24.67 in. = 24.67171. .876 «». 86.85 fo». 

4.67 ib». 4.96 m. 

81955.67 m: 

Reduce and add the following m\S\.omeXx«&\ 



(9.) 


(10.) 


41.37 m. 


8.34 m. 


20 m. 


7.63 hm. 


67.3 hm. 


4:11 hm. 


467 m. 


88.67 m. 


8967 m. 


71.3 m. 



(12.) 


(13.) 


41.8 Jcn^, 


673. Jem. 


8676 m. 


6.03 A^m. 


41.36 m. 


8067 m. 


43.07 »i. 


4136 m. 


413.6 971. 


8918 m. 
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(11.) 

41.3 hm, 
81.67 w. 
46.7 w. 
867ib7». 
.413 m. 

14. From 436 Jem. 15. From 41367 m, 16. From 46 im. 
Take 673 m. Take 25 ib7». Take 387 f». 

17. What yiMiX 3.5 m. o^ calico cost at 25 cts. per metre ff 

18. How many dresses containing 4.4 m., can be cut from 
a piece containing 25.34 mA What will remain ? 

MODEL OPEBATION. 

(a.) (5.) 

8.5 m. M. m» 

25 cts. 4.4)25.34(5 Ant. 



22.0 



17.5 

70 8.84 m. Bern. 



87.5=87J cts. 

FoBH.— {a.) 8ine9 1 metre eoits 25 efo., 8.5 m. wt// tfo«< 8.6 ^mes 
25 ct9.y wJUeJi are 87.6 ett,^ equal 87i cte. 

Form. — (6.) /Sfiiu;e 4.4 m. make 1 dreesy there can he ae many 
dreeeee cut from a piece' containing 26.84 m., as 4.4 m. are contained 
iimee in 26:34 m., wJiich are 5 ftVuM «|iM a remainder ^ 8.84 t?». 

19. Bought 8.47 m, of silk at 8 cts. per centimetre ; what 
did it cost ? 

20. A man bought 8.76 metres of cloth and sold 8^ of it; 
how mach remained? 

21. Bought silk at |3 per metre, and sold it at an advance 
of 20^ ; what did I get for it f 

22. If I cut 63 centimetres of ribbon from a piece contain- 
ing 7.34 171. ; what will the remainder b^ "vrotUv ^^^ ^<^ <^\^^^^^ 
metre t 
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. SQUARE MEASURE. 

76. The Square Metre is the unit commonly used by arti- 
8aTi8 in specifying sortJaces of small extent. It contains about 
10 sq. ft., 110 sq. in. 

77. The Are is the unit commonly used to express quanti- 
ties less than the hectare. 100 Ares make one hectare. 

7§« The Hectare is the unit commonly used by snryeyora 
in estimating the contents of land. It contains 2.471 acres. 
100 ares make 1 hectare. ^ 

.(5.) Table. 
100 sqh millimetre8=:l sq* cm* 
100 sq. centimetres=:l sq. dm. 

100 sq. deoimetres= | J ^' *"' 



09 



3 S 



3 g o8 _ ^ 

«) ® « »-. ® <D _- 



9> 9 a 



(a.) SoALB. 

J 

03 <D 



d 



a 

OD 



i^ 



a 



CD 



a 

OD 



i 
g^ 



100 sq. metres) - 
lOOeentiares J — ^ a^e. 

100 ares =1 ha. 



^- eS 08 ^ 1^ ol 08 

O'^f^'Bn 'do 
0000 0. 000 00 000 
5 Centimetres. 



/ 



\ 



25 Square Centimetre; 



NoTB. — It win 
be seen by the ac- 
companying illus- 
tration that 25 cen- 
timetres contain an 
area a trifle less 
than 4 sq.. inches. 
I It will also be ^een 
that the saperficial 
contents is found 
by multiplying the 
length by the 
hreadth ; hence a 
«A^are 10 centi- 



O 
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S InehM. 



4 Squart InckeM, 

Illitstbatiokb. 



D 

1 Sq, McCrtt 



1 sq. metre=l oentiare. 



c 



n 



1 Peeiare, 



3 f 



ISSoSST}!^-^ 



I 

en 



centimetreB wide, 
or 100 8q. centi- 
metres make 1 sq. 
decimetre, and for 
the same reason 
100 sq. decimetres 
miike 1 sq. metre 
or eentiare. 



lOU^tm. 



^•— -^— _•_ J ' ^^m i_— .^^ _^ 

: 
■— ■— — -^ — -^ — — ■— — — ■— 



1 Jbre. 



100 sq. metres ) 
100 oentiares > =1 are. 
10 deciares ) 

NoTB. — The formation of the are will readily be seen by 
the above iUnstrations, and in the same manner the deeare and 
heet4ire are foond. The hectare ia a ac^iax^ o^x^^aaaox^ \$S$fif^ 
equBte metrea. 
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28. How many sq. metres in the walls of a room 8 metres 
high, 8 metres long, and 7 metres wide? 

24. How many sq. metres in the ceiling of the same room ? 

26. How many sq. metres in the walls and ceiling of a 
room 2.75 metres high, 8.5 metres long, and 6 metres widet 

26. How mnch will it cost to plaster the walls and ceiling 
of a room 8.8 metres long, 7 metres wide, and two metres 
high, at $1.76 per sq. metre? 

27. How many sqnare metres of boards will it take to make 
a box with Hd 1.5 metres long, 1.8 metres wide, and 72 centi- 
metres deep, making no allowance for thickness f 

28. In 3742.74 sq. metres how many hectares ff 

29. The length of a certain field is 146 m., the width is 
125 m, 36 em. ; how many hectares does it contain ff 

80. I bought a tract of land 6 hm. long and 2.57 hm. wide; 
what was it worth at $3.40 per hectare ff 

81. The width of a piece of land is 800 metres, what must 
be the length to contain 12.24 hectares ff 

82. The length of a board is 47 centimetres, what most be 
tlie width to contain 4,000 sq. centimetres ff 

CUBIC MEASUBE, 

V9« The Cubie Metre or Stere is the nnit commonly 
used by engineers in estimating the solid contents of embank- 
ments, cellars, walls, etc. It equals 1.808 co. yards. 



(a.) SOALB* 






(h,) Table. 
1000 cu. mm. = • 1 cu. cm. 



1000 cu* cm 






§ 



)1 Cl 
. = M li 






1 en. dm. 
litre. 
ms. 

m. 



1000 ca. dn,. = ) ! --^^ 



000 0. 000000000 1^0 steres =. 1 k& 



nrCELLECTUAIi ABITHMEnO 



203 



IlXUSTBATlONS. 



o 



ss^x -^v. -^ 



1 Miaittere, 
1 OT^dfidnietre ^-i mlllistere. 




1 Decistere 



> '-., s 



i n 1 1 '1 1 m 



1 CentiiUre, 



100 litres \ 

100 cu. decimetres ( 

100 Tnillisteres f 

10 centisteres J 



_ J 1 hectolitre. 
" ( 1 dedstera 



10 miUlsteres . \ 
10 cTdecimetreB > 
10 litres j 



={ 



1 centistersL 
1 decalitra 



lOOOMtret 
1000 a dedmetres 
1000 mil listeres 
100 centisteres 
lOdecisteres 



={ 



1 c. metre. 
1 kilolitra 
Istera 




1 Stert. 



Note. — ^By the above illastrations will be seen the fornja- 
tion of the $tere or euMe metre. In the same manner the 
kilostere may be found, which is a cnbe vhose edge is 10 
metres, and contains 1,000 en. metres, or 1,000,000. litres. 

83. How many cubic metres in a*box 8 m. deep, 4 m, long, 
25 em, wide ? 

84. I ha^e a pile of wood 86.7 metres long, 1.8 wide, and 
1.8 m bi^h ; what is it worth at 27 cts. per stere ? 

85. How deep must be a box 2.25 m, square, to contain 9.8 
steres ? 

86. How many steres in a wall 25 m, long, 8.4 m. high, 
and 24.3 em. thick? * 

18 
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87. What must I give to remove the earth from a cellar 
8.2 m, deep, 9 m, long, and 7.5 m, wide, at 56 cts. per stere ? 

83. I wish a square box wliich will contain 1,000 litrcB of 
corn ; what are its dimensions? 

89. How many litres of wheat can be put in a box 8.4 m, 
long,, 8.5 m, deep, and 2.1 m. wide? 

DRY AND LIQUID MEASURE. 

§0. The Unit commonly used in the measurement of 
grain, roots, and liquids by the bnrrel, is the hectolitre. It 
equals 26.417 gal. wine measure, or 2.839 bu. dry measure. 

81* The Unit commonly used by grocers is the litre. It 
equals 1.0567 qt wine measure, or .908 qt. dry measure, or a 
trifle more than a wine quart. 

(a.) SoALB. ^ (h,) Table. 

t '-^* a' g 10 millilitres = 1 d. 



1 1 1 § 1 1 100 centilitres = ] ] ^^, 

100 litres = 1 hL 



p^^ p: o(4 S 



6-' ^8 
^— J ^ Jbfl ^4^ — : • _i 

0. 



1000 litres 



_ n kL 
( 1 cu. m. 



83. To ihid the contents of bins or cisterns in litres. 
Rule* — The product of the lengthy breadth, and ^icktteBs^ in dm- 
metres, toUl give the contents in litrea, 

40. How many hectolitres of wine in a tank 4.8 m. deep, 
5 m, wide, and 6 m. long? 

41. What will be the value of the wheat in l^ bin 4.8 m. 
deep, 2.4 m. long, and 1.8 m. wide, at (4.30 per hectolitre ? 

42. What is the depth of a box 6 m, long and 5 m. wide, 
that will hold 1.250 hectolitres of corn ? 

43. Iwiah to build a (ABteru tYia^^lllliold 2.025 heotolitres 
of water ; how deep must it be Vi ^e \»v *^ ^*^ ''^ ^njs^A 



'» 
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44. A man bongM 4.3 litres of beans ; 'what was the cost 
at 37! cts. per litre? 

45. 5.3 litres of potatoes cost $1.30 ; how mncb is that per 
litre? 

46. Bought 1.8 hectolitre of molasses for $35 ; how much 
was that per litre? 

47. What must I give for 13.2 litres of vinegar, at S cts. 
per litre ? 

WEIGHT. 

S3. The XTnit commonly used in philosophical experiments, 
by jewellers and druggists, is the gram. Its weight is 15.432 
gr. Troy. 

84. The Unit commonly used by grocers is the hUogram^ 
commonly contracted to Jdlo, It is the weight of a litre of 
pure water, Mid equals 2.2046 lb., or about 2^ lb. avoirdu- 
pois. 

85. The Unit commonly used in weighing heavy bodies, as 
coal, iron, marble, R. R. freight, &c., is the Tonneau, It is the 
weight of a cubic metre of pure water, and equals 2204.6 lb. 
avoirdupois. 

(a.) SoALX. (b.) Tablx. 

aS S 10 milligrams = 1 eg. 

^ bb 'o S r^ .SP 100 centigrams = 1 gram. 






5*0 S OS 

P^ ^ p:^ t» p^ ^ 1000 grams =? 1 kg. 



ti) ^ a , 1000 kilograms = 1 T. 

0000 0. 000 

86. To find the weight of water is given the following 
Itule* — (<*•) ^^ eofUenU in cm. cerUimeireM equals the number of 

grams. 

Note. — A cu. mejtre of water weighs X tonneau^ and a litre 

of water weighs 1 kilogram. 
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48. What 18 the weight of water contained in a tank 4.3 m, 
long, 3 m. wide, and 2.5 m. deep ? 

49. How many tonneaux of water in a dock 125 m. long, 
75 m. wide, and 10 m. deep ? 

50. There is a tank 12 m, square ; wliat is the weight of a 
vessel that causes the water to rise in it 2.5 metres ? 

51. What is the cost of 35 centigrams of tea, at $4.60 per 
kilogram ? 

52. I hoaght 37 kilos of sugar, at 15 cts. per kilo ; what 
was the amount of the hill ? 

53. At $15 per tonneau, what is that per kilo? 

54. If ten kilos of coffee cost $1.38, how much is that per 
kilo ? 

55. I hought 3.4 kilos of indigo at $8 per kilo ; 4.7 kilos of 
logwood at 16 cts. per kilo ; what was the amount of the hill? 

56. A mau hought a gold chain weighing 13.7 grams, at 
16 cts. per gram ; what was the cost ? 

57. I paid $3.40 for a chain weighing 8.7 grams; how 
much was that per gram ? 

58. I wish to make 15 grams of quinine \j]f.o 11 doses ; how 
much in each dose? 

59. How many pills of equal size can he ipade from 14 
grams of ipecac, 1 1 grams of jalap, and 5 ^ams of liquorice, 
each pill to contain 35 centigrams ? 

MEASUREMENT OP ANGLES. 
8T. In the Centesimal or French method, the right angle 
U divided into 100 equal parts called grades, the grade into 100 
ejual parts called minutes, the nUnute into 100 equal parts 
called seconds, 

(a.) Scale. (5.) Table. 



r 



" 'I 100 seconds C) = 1 minute (*). 



3 rS B 9 
'P ih "a § 1^^ mmntea = 1 ^tade (gr). 

0.0 100 pradea = \T\\^\.«3a^^."*:^. 



nrrELLEoniAi. 



uu:i'.i>4i^i» 
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NoTS. — Since the signs for both the common and cented- 
roal methods are the same, to prevent confasion when minates 
* and seconds are expressed m the centesimal method, annex the 
abreviation^ 609k ; thns, 8^ 46' cen, 

60. How manj minates in 8 r. a. ? In 860 degrees ? 

61. The sum of two angles is what, when one measures 
4:6* 87** een^ and the other 23* 86"'eenJ 

62. Add 4 gr. 40" een., 2* 4" cen., 78" een., 4 gr. 8* 46". 

63. The snm of two angles is 8 gr. 4'\ one is 1 gr. 6' ; 
47hat is the other ? . . 

88. To reduce the common to the metric sy$t^m, 

LlNEAB MeASUBB. 

(tf.) Table * of equivalents. 



1 in, = 25 1 mm. (nearly). 
1 ft. = 305 mm. (nearly). 
1 yd. = 914 mm. 
1 rd. = 5029 mnu 



1 mi. = 1609.35 m. 
1 cm. = .3937=1 in. (nearly). 
1 m. = 39.37 in. =1.093 yd. 
1 km. = .62137 mi. = 198 rd. 
18 ft , 10 in. 

(&.) Squabs 'Mxabvux.'— Table. 



1 sq. in. = 6.5 sq. cm. 
1 sq. ft. = 9.3 sq. dm. 
1 sq. yd. = .835 sq. m. 
1 acre = 40.47 a. 



1 sq. cm. = .155 sq. in. 

1sq.m. =[i.or6 4ft. 
1 are. . = 119.6 sq. yd. 
1 ha. = 2.471 acres. 



(c) Cubic Msasubb. — Tctble. 



1 en. in. 

4 ^ S 28. 

1 en. ft. = I ^2 



= 16.887 en. centm. 

34 litres. 
0283 steres. 

1 cu. yd. = .76581 steres. 

1 cord = 3.6281 steres. 

1 fluid oz.= .02958 litres. 

1 gal. = 3.786 litres. 

1 bus. = 35.24 litres. 



1 Hffo — i 1.0567 qt. liq. meas. 
1 litre - 1 g^g q^ jj.y ^^^g 

1 hecto- ( 2.837 bu. dry meas. 
litre = (£6.417 gal. liq.meas. 

^ r 35.316 cu. ft. 
1 1.308 cu. yd. 

'- = i 264.17 gal. liq. 
meas. 



1 kiloli- 
tre 

1 cu. me- 
tre 

1 stere 



[ 



7C* 



Authorized by Act of CoTigTe%%^ Jxj^v-j Yl A'^^^- 
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(d.) WmQBT^TdbU. 



1 OB. troy s= 81.1 grama. 

1 IS: ^.! =»»»•» " 

1 OE. avoir. = 28.85 ** 
1 lb. avoir. = 458.6 " 



1 Urn. avoir. = 907.2 kilos. 

1 i«KiT« — 3 15.482 gr. troy. 
1 granL= j gg^ ^^^^^/ 

1 kilogram = 2.2046 lb. avoir. 
1 tonneaa = 2204.6 lb. avoir. 



1 r. a.= 100 grades. 

r =11 grades. 

r ss 1.85 minotes (cen,) 

r = 8.08 seconds Coen.) 



(«.) Akotjlas MxAsuBB. — Toible. 

1 cir. = 400 grades. 
1 grade = 9 deg. 
r cen. = 6.^ 
rcen. =8.24\ 



Rednoe 8 ft 9 in. to the metric sjstem. 
Reduce 80 bn. 8 f>ks to the metric system. 



mnL Ik. 

805 x8 = 2.44 m. 

in. 
25) X 9 = .229 <' 



MODXL OPXBA.TIOV. 

(b.) 
L biL 

4)35.24x30 = 10.57 AJL 



8.81 X 8 = .26 " 



2.669 " 



10.83 " ulnt. 



FoBM.— (a). 1. JSifue in 1 fi, there are 806 mm^ in S/L there are 
8 timee 805 mm<,y tohich are 2.44 m. 

2. Since in 1 tnM there are 25^ mm, in 9 inehee there are 9 timee 
26^ mm,y which are .229 m. ; and the turn of 2.44 m. and .229 m. 
eguah 2.669 m., therefore Sft, 9 in, eguale 2.669 metree. 

Anal. STiFS.-^l.*^n<f the number of heetolitree in 80 hueh^ 
2. jP?7><3? the number of heetolitree in 1 peck, then 

8 /Tec^x. 
8. Find the eum of heetolitree in alL 

(e.) Mvle.'^J^^tip^y '^ nwivher to be Ttdue«d h^ the value tf 
ONE of its units in the VITSIO 8T9m&. 
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64. Bednce 6 mi. 18 rds. to kilometres. 

65. Redace 1 yd. 2 ft. 5 in. to metres. 

66. Reduce 5 in. to hectares. 

67. Reduce 1 sq. yd. 4 sq. ft. to ares. 

68. Reduce 2 sq. ft. 17 sq. in. to centiares. 

69. Reduce 46 sq. ft. 13 sqi in. to sq. metres. 

70. Reduce 7 cords to steres. 

71. Redace 12 cu. yd. 3 cu. ft to steres. 

72. Reduce 14 bu. 8 pks. to litres. 

78. Reduce 11 cu. ft. 7 cu. in. to litres. 
74. Reduce 8 cu. yd. 4 cu. ft. to hectolitres. 
' 75. Reduce 4 lb. 8 oz. avoirdupois to kilograms. 

76. Reduce 5 lb. 6 oz. troy to grams. 

77. Reduce 63 gal. 2 qts. to hectolitres. 

78. Reduce S*' 4 36'' to the centesimal scale. 

79. Reduce 17** 5' 40^' to the centesimal scale. 

80. Reduce 8 bar. 14 gal. to hectolitres. 

89. To reduce the metre to the common iystem* 

Reduce 48.6 metres to yards. ■ 
Reduce 46.8 hi. to liquid measure. 

MODEL OPEBATIOKS. 
m. yd. 

(a.) 43.6 X 1.093 = 47 yd. 1l ft 9.6 in. Ana. 

bl gal. 

(b.) 46.3 X 26.417 = 19 bar. 26 gal. 8.2 gi. Aru. 

Form. — (a.) Since in 1 metre there are 1.093 yd, in 48.6 m., thert 
are 48.6 timee 1.098 yd.^ vAieh are 47.6 yds., equal to 47 yd I ft 
9.6 if*. 

Form. — (h,) Since in 1 hectolitre there are 26.417 ffal, in 46.8 
hectolitres there are 46.8 times 26.417 gal., which are 1223.1 gal,^ 
equal to 19 bar. 26 gal, 8.2 gills ; hence the following 

(c*) 'Rule,'--MulUply the number to U teidNuwd \y^^«>\k<&«M.^^ 
ONE of its units in theeoMW^m STtfrsMk. 
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81. Reduce 41.7 kilometres to miles. 

82. Reduce 87.4 sq. metres to sq. ft. 
88. Reduce 47.8 hectares to acres. 

84. Reduce 43.3 litres to cu. ft. 

85. Reduce 48 steres to cords. 

86. Reduce 8.41 cu. metres to ou. ft 

87. What will a piece of cloth containing 4.86 m, cost at 
$2.50 per yd. ? Ans. $116. 

88. What will 12 yd. of broadcloth cost at $4.50 per 
metre? Ans. $53.46. 

89. Bought 80 pieces of calico, each containing 28.64 metre, 
at 60 cts. per metre ; what was the amount of the bill? 

90. Sold 28.4 m. of broadcloth, which cost 80 cts. ; at an 
advance of 20;^ what did 1 make per metre ? 

91. What is the cost of putting up 684.87 hm. of telegraph 
wire at $1.50 per kilometre ? 

92. How much will it cost to transport a car load of freight 
826 hm, at 10 cts. per mile ? 

98. What must be the length of a board 80 centimetres 
wide to contain 5 sq. feet? Ans. 1.55 metres. 

94. Whatsis the value of a lot 126x28ft. at $8 persq. 
metre? .in«. $984,812. 

95. How many sq. metres in the walls of a room 8 metres 
high, 8 metres long, and 7«metres wide ? 

96. How many metres in the ceiling of the same room? 

97. How many sq. metres in the walls and ceiling of a 
room 2.75 metres high, 8.5 metres long, and 6 metres wide ? 

98. How much will it cost to plaster the walls and ceiling 
of a room 8.8 metres long, 7 metres wide, and 2 metres high, 
at $1.75 per sq, metre ? 

99. How many boards will it take to make a box with lid, 
1.5 metres long, 1.8 metres wide, and 7.2 metres deep, making 
no allowance for thickness ? 

J 00. How many hectares m a lot oi \aa3L Aa*t A metres long 
aad 403.4 metre*? wide. How man? acte»A 
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TEST QUESTIONS FOB EZAMINATIOlSr. 

66. How is the metric system of weights and measures formed 9 

67* What 1b the length of a metre ! Of what is it the principal nnit f 

68 • What is an are t What are its dimensions f Of what is it the prln- 
of pal unit 9 

6B« What is the principal nnit of cnbic measure f 

70* What are the dimensions of the Wtret What is its nsef 

7 1 • What is the nse of a gram ? How is the weight of a gram determined f 

72* How are the names of the derivative denominations formed ? How 
many prefixes are need 9 From what are they derived? Recite the con- 
tracted table of linear measure. 

73* What nnit is generally used for measurements less than a metre? 

74. What nnit is commonly need by artisans 9 

75 • What unit is commonly used by surveyors? What is the length of 
10 centimetres 9 How may a metric rule he made 9 What is the rule for 
reducing to lower denominations 9 What is the rule for-redudng to higher 
denominations ? 

76* What is the use of the square metre 9 What is its area 9 

77* For what is the are used 9 How many ares make a hectare 9 

78* What is the unit used by surveyors? How mary acres does it con* 
tain 9 About how many sqi^ire inches are in 26 sq. centimetres 9 Becite the 
table. 

79. What is the use of the cubic metre or stere 9 How many cu. yards 
does it contain 9 Illustrate the formation of the deiciare. The formation of 
the are. The formation of the centistere. What denominations are equivSf* 
lent to the millistere 9 * Show the formation of the centistere. Show the 
formation of the deoistere. The formation of the stere. Becile the table. 

80* What unit is commonly used in the measurement of grain, roots, && 9 
How many gallons wine measure does it contain 9 How many bushels 9 

81* What is the use of the litre 9 How many quarts wine measare does 
it contain 9 How many quarts dry measure ? Becite the table. 

82* Oive the rule for finding the contents of bins, cisterns, &o. 

j88« What unit of weight is commonly used in Philosophical experiments, 
hy jewelers, &c. 9 What is its weight in Troy grains ? 

84. What is the use of the kilogram 9 How many pounds avoirdupois 
does it weigh 9 

85* What unit is commonly used In weighing heavy bodies, as iron, 
Iharhle, R R. freight, &cl 9 Recite the table. 

86* Give the rule for finding the weight of water. 

87* What method is used in the -measurement of angles 9 Recite the 
table. 

88. Recite the table of equivalents of linear meamire. Becite the table 
of equivalents of squar^ measure. Of cubic measure. Of weight. Of anga* 
1 ar measure. Give rule for changing the cammoTi Vi XJoa Tc^fe\,A^ ^^«a^* 
89t Oive rule for reducing tbe meli\<i lo t\\ft ^wwoiatv «^%VKa^% 
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PROBLEMS IN COMPLEX ANALYSIS. 

NoTB.«No solation iriU be giten to the following problems, the object beiog, 
in compiling them, to give thoee papUe who deaiiei a chauee to think. The 
ancwen mi^ b« eaaily verified. 

101. A, B, and O can plow a field, working together, iii 8 
dayj ; A aad B can do it in 12 days ; B and in 15 days : in 
what time oan each plow it alone? 

102. A carpenter receives $3 per day, he pays $1 per day 
for his hoard ; at the end of 50 days he finds he has $70 in 
money ; how many days has he worked? 

103. 80 qaarts of maple sap will make 2 pounds of sugar ; 
how moch water must he added so that 10 qaarts will make 
^ of a poond of sugar? 

104. The time past noon eqnab } of the time to midnight: 
what is the time? 

105. Two-thirds of the time past noon equals f of the tone 
to midnight; what is the time? 

106. What o'clock is it when the time past noon eqnals f 
of the time past midnight ? 

107. There are two poles, the aom of their lengths is 80 ft ; 
the difference is 10 ft. ; what is the length of each ? 

108. There is a fish, the head of which is f , and the tail } 
of its length ; the hody is 8 inches ; what is the lengtli of the 
fish? 

109. If every acre of meadow on a farm will keep 4 cows 
through the winter, and every acre of pasture will keep 2 
cows through tiie summer, how many cows can he kept on a 
farm of 30 acres ? 

110. A farmer has 100 cows and sheep ; the number of 
cows are to his sheep as 2 to 3 ; how many cows must he buy 

ibat the cowbjbaj be to his sheecp aa % tx) 1 ? 

111. Two men buy 80 Iba. oi potk. iot %^,^^\ KVaSsRSkXi^ 
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poands and pays | cent more a pound than B ; what is the 
price each pajs per pound f 

112. A man rowing against the cnrrent, while at work, pro- 
pels himself at the rate of 8 miles per hour ; but when idle the 
current carries him down at tbe rate of 2 miles per hour ; how 
many hours will it take him to reach his home, 10 miles. 'dis* 
tant^ if be is idle every alternate hour ? 
. 118. A man gives away \ of his money and J of a dollar 
more ; he then lends his neighbor i of w^hat he had l^ft, audi 
of a dollar more ; he then pays a debt which takes \ of the 
remainder and J of a dollar more; he afterwards buys a book 
with I of what he then has and i a dollar more ; he finally 
gives the remainder, which is $8, to his wife ; how much had 
he at first ? 

114. A boy found as much money as he had in his pocket, 
he then spent 10 cents for a loaf of bread ; he then borrowed 
aai much as he had left and then spent 10 cents for some tea ; 
he then earned as much money as he then had, when he spent 
what he had left for some medicine, which was 10 cents ; how 
much had he at first f 

115. A man being asked his wife^s age, said, " I have been 
married 15 years ; then I was three times as old as my wifo, 
but now I am only twice as old *' ; how old are each ? 

116. Fifty persons charter a boat for an excursion; 10 of 
the party decline going, for which reason the remainder are 
obliged to pay 25 cents each more than they otherwise would 
have done ; what was paid for the use of the boat ? 

117. How far can a boy ride on a street car that goes at 
the rate of 12 miles an hour, if he can walk back at the rate 
of 8 miles per hour, and be gone from home only 4 hours ? 

118. Two boys together bought 8 melons, one paid for 3 
and the other for 5 of them ; they met a comrade with whom 
they agreed to eat the melons; the third boy gave the other 
two 24 cents for his share ; how aho^jMi^iiB^ ^^V^^'^'^\s«s«»ss^ 
between tbem ? 
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119. What is the length of a,.fish whose head is 9 inches, 
whose tail is as long as his head and | of his hodj, and whose 
body is as lon^ as the head and tail both ? 

120. A man has a mule, a horse and saddle ; when the 
saddle is placed on the mule they together are worth 3 times 
as much as the horse ; when the saddle is placed on the horse, 
they together are worth 4 times as much as the mule ; what is 
the value of each if the saddle is worth $40 ? 

121. John has 60 apples and Henry has 75 apples. John 
sells his apples at the rate of 2 for a cent, and Henry sells his 
at th3 rate of 3 for a cent; if they place them together and 
sell 5 for 2 cents, will they make or lose, how much, and 
why? 

122. A boy buys a kite for 8 cents and sells it for 12 cents, 
he spends his 12 cents for a top, which he sells for 8 cents ; 
what per cent, did he i^ain or lose in each transact ion f 

123. A grocer bought $60 worth of eggs at 16 cts. per 
dozen and sold them at 25 cts. per dozen; the next day he 
bought $60 worth of eggs at 25 cts. per dozen, and sold them 
at 12 cts. per dozen ; what was his entire loss or gain ? 

124. What number is that which 2, 8, 4, 5, and 6 will 
>4i^ide with one for a remainder, and 7 will divide exactly f 

125. A boy commenced trading, the first day he lost 14 
cents, the next day he made | as much as he had left; he 
then had | as much as he had at first ; how much had he at 
first ? 

126. John has 120 steps the start of William, and takes 5 
steps while William takes 3 ; but 3 of William's steps are equal 
to 7 of John's steps ; how many steps must William take be- 
fore he can overtake John ? 

127. The hour and minute hands point in opposite direc- 
tions at 6 o'clock ; when will they be together? 
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